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An Additional 

100,000 Gallon Capacity 
..-A Bonus for 

Little Extra Cost 
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A 750,000 gallon elevated steel 
water tank for a village of 
5,400 people may sound like a 
luxury. Actually it is, to the ex- 
tent of 100,000 gallons excess 
capacity over present require- 
ments. However, this extra 
capacity was provided at sur- 
prisingly little additional cost. 
This means that Rochester is 
not likely to ever be without 
adequate water in the foresee- 
able future. 


CBal proposed the Horton 
Spheroidal design for the ele- 
vated water tank. The original 
650,000 gallon capacity rec- 
ommended was increased to 
750,000 gallons in view of the 
slight increase in cost. 


CBal’s experience in de- 
signing, fabricating and erect- 
ing elevated water storage 
tanks is unmatched by any- 
one. That’s why it always pays 
to consult Chicago Bridge & 
Iron Company, 332 S. Michi- 
gan Ave., Chicago 4, Illinois. 
Offices and subsidiaries 
throughout the world. 


> & 


750,000-gal. Horton Spheroidal tank, 
125 feet to bottom, with a range in 
head of 25 ft., for Rochester, Michi- 
gan. Consulting Engineers—Ayres, 
Lewis, Norris & May. 


























CB-6113 








i j / ad 


CONTROLS @6@ 
CHEMICAL 
TREATMENT - 


weg 





» 
: 
« 
. 
o 
e 
» 
o 
* 
e 
e 
+. 
es 
° + 
° 
e + 
e a —— - 
° | 
7 | 
cf | - i 
9 | on’ 
7 
a | rs aaa 
e “= 
e | 
a 
| - 
CONTROLS | 
FILTRATION 
a oO On EB | 
: = 
] 
x 
| 
ae . 
} 
G 
+ 


New advanced concept! B-I-F laboratory control... 
more efficient water treatment for less money! 


ONE MAN CONTROL — From a single console in labora- 
tory, the best qualified man (the plant chemist or chief 
operator) now has instant fingertip control over plant through- 
put, chemical additions, and filter backwash. This simplifies and 
improves process supervision . . . releases other manpower for 
more productive assignments. 


MORE EFFICIENT FILTRATION — Centralized backwash 
control automatically initiates washing cycle . . . eliminates 
over or under washing and upset filter beds . . . allows key-man 
to make immediate, corrective adjustments over entire filtra- 
tion and treatment process. 


REDUCED COSTS — Overall plant construction costs re- 
duced 15% to 20% by eliminating structures over filters. 
Chemical feeders located remotely for straight-line process flow 
... protects floc, improves settling, provides longer filter runs. 


Remote location of feeders also reduces maintenance cost by 
removing chemical dust problem from office and laboratory. 
ANOTHER B-I-F ist ! — Since the introduction of its 
Venturi Tube, 74 years ago, B-I-F has continuously developed 
new products and concepts in the municipal water treatment 
field. Today Laboratory Control makes your municipal bond 
dollar go farther by increasing filtration efficiency at lower cost. 
REQUEST new Bulletin 2-1.20-1. Write B-I-F Industries, 
Inc., 350 Harris Avenue, Providence 1, Rhode Island. 


Industries 


BUILDERS-PROVIDENCE + PROPORTIONEERS + OMEGA 


METERS + FEEDERS + CONTROLS / CONTINUOUS PROCESS ENGINEERING 


See Laboratory Contro! at AWWA Convention 
Cobo Hall — Booths 220-222-224 
Detroit, Michigan-June 4-9, 1961 





Atlantas Planned Future 


WITH P.F.T. 


Atlantans have their eyes on the future. They are not content with their 

tremendous industrial growth which has averaged 83 new industries per year for 

the past 12 years and being the first city in the deep South reaching one million 
population. They are looking forward to an expanding growth. Atlanta is expanding’ 
and modernizing their sewage treatment plants to meet future needs. 

The South River plant, one of Atlanta’s largest, was built in 1936. Sewage treatment 
equipment by P.F.T. was selected for this plant and has been an integral planned part 
of every expansion. 

WIEDEMAN AND SINGLETON, CONSULTING ENGINEERS of Atlanta 
designed each of the three additions to the South River plant. P.F.T. equipment 

at this plant is as follows— 


1936—2 P.F.T. 55’ Floating Covers, 4 P.F.T. 173’ Rotary Distributors. 19583—Added 

1 P.F.T. 55’ Floating Cover, 2 P.F.T, #500 Heater and Heat Exchanger Units with 
P.F.T. Gas Safety Equipment. 1959—Added 2 new P.F.T. high capacity Rotary 
Distributors on 150’ Filter Beds. 1960—Added 2 P.F.T. 100’ Floating Covers, 

2 P.F.T.—Pearth Gas Recirculation Systems, 2 P.F.T. #1000 Heaters and Heat 
Exchanger Units, Supernatant Selectors, Gauge Boards and Gas Safety Equipment. 


This is the first of Atlanta’s four sewage treatment plants to be enlarged in the 


comprehensive plans to prepare for the future. You'll be hearing more about P.F.T. 
in Atlanta’s far-sighted program. 


P.F.T. Floating Covers and Rotary Distributors at Atlanta plant. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
PM 4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 
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News—Here & There 





ISA Instrument-Automation 
Conference At Los Angeles 

The 16th annual Instrument-Auto- 
mation Conference and Exhibit of the 
Instrument Society of America is 
scheduled for Sept. 11-15, 1961 at 
Los Angeles. 

Over 20,000 instrumentation per- 
sonnel will attend this internationally 
recognized event, with conferences in 
the Biltmore Hotel and exhibits in 
the Memorial Sports Arena. 

“Reliable Information from Under- 
water to Outer Space” is the theme 
with 80 sessions dealing with all areas 
of instrumentation. Keynoters will be 
Dr. Roger Revelle, director of Scripps 
Institution of Oceanography; Dr. 
Frank B. Goddard, asst. director, Jet 
Propulsion Laboratory, CIT; Dr. 
Allen V. Astin, director of the Na- 


tional Bureau of Standards; and 
Robert L. Wehrli, vice-president of 
Robertshaw-Fulton Controls Co. 


Water & Sewage Works 
Manufacturers Association 
Elects Five To Board 

Of Governors 


At its recent annual meeting the 
WSWMaA elected the following mem- 
bers to its Board of Governors. Terms 
will begin January 1, 1962, and con- 
tinue for three years thereafter : 


Russell H. Babcock—The Foxboro 
Company 

Carl N. Brown—United States 
Pipe & Foundry Co. 

Harvey S. Howe—Lock Joint Pipe 
Company 


Hubert F. O’Brien—The A. P. 
Smith Manufacturing Co. 

Harry E. Schlenz—Pacific Flush 
Tank Company. 


Sea-Water Converter For 
Saudi Arabia 

A sea-water conversion plant that 
will produce 500,000 gallons of fresh 
water daily will be installed in the 
Saudi Arabian-Kuwait neutral zone. 

Westinghouse announced that the 
“flash evaporator” conversion unit is 
to be installed by the Arabian Oil Co., 
a Japanese-owned firm drilling for 
offshore oil on the Persian Gulf. 

The multi-stage distillation unit will 
be delivered this year complete with 
heat exchange equipment, pumps and 
drives, control panel and chemical in- 
jection equipment. 





Reader Response 


Sir: 

I wholly agree with the suggestion 
made by Mr. Carpino in your June 1961 
issue. In fact, I sometimes wonder how 
I could operate, were it not for my file 
of WATER & SEWAGE WORKS 
references collected over the years. 

Speaking of reference files, I have 
been meaning for several months to re- 
quest two articles that I am missing. 
These are Part I and Part III of “Hy- 
pochlorination Guide” by Mr. Edmund 
J. Laubusch. I would genuinely appre- 
ciate receiving tear sheets of these 
articles. 

H. L. Blanford 

Major, MSC 

Sanitary Engineer 

Preventive Medicine Service 

U. S. Army Medical Service Group 
Ryukyu Islands 

APO 331, San Francisco, Calif. 


Help Asked for Iskenderun, Turkey 
Sir: 
There are a few American families 


here . . . our position (is) a necessary 
part of the community; not isolated nor 
aloof from them or their problems. 

A serious local health problem exists 
here because of a lack of mosquito con- 
trol. As Commanding Officer of the 
U. S. Military Detachment .. . I have 
been requested by the local Mayor... 
to obtain information as to measures 
which might be taken toward the con- 
trol, or possible elimination, of the mos- 
quitoes. 

In and around the city are swamp 
waters .. . some local effort is made to 
pump out the swamp waters. Such 
efforts are almost futile ... Water drain- 
age from the mountains fills all the low 
areas of the city during the rainy sea- 
son... November through March. 
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The type of information desired would, 
of course, include ways and means of 
control, recommended products and their 
sources and, if possible, evaluation of the 
effectiveness of the various methods... 
the city’s budget is quite limited. 


Rodney A. Speelman 
Captain, TC 

Detachment 33-3 

The U. S. se Group 
APO 289, N. Y., N. Y. 


The condition would no doubt re- 
spond to adequate drainage, sewage col- 
lection and treatment, if a complete san- 
itary engineering survey so indicated. 
This approach, though costly, could be 
the least expensive solution in the long 
run. Assistance should be available from 
the U. S. Army, UNESCO, or the 
World Health Cutetdaatien. Financial 
assistance might be possible through the 
World Bank. A permanent solution will 
be neither inexpensive nor easy, but the 
residents are going to have to want to 
improve, or any efforts to assist will be 
futile —Ed. 


Why Not Wash With Soap? 


Sir—If we have so much trouble with 
syndets, why not outlaw them? Syndets 





Water and Sewage Works likes to 
hear from its readers. Reader Re- 
sponse will continue to air readers’ 
beliefs, but keep them short and cur- 
rent, please. Send your response to 
Editor, Water and Sewage Works, 
P.O. Box 1315. Lansing Michigan. 


certainly are not indispensable. Why 
not wash with soap? If syndets endanger 
our water supply, the Federal govern- 
ment certainly has the constitutional 
power to forbid their use. 


Carl Beer, P. E. 
Sand Lake, N. Y. 


While synthetic detergents have been 
demonstrated to be a nuisance in water 
supply and wastewater treatment, no 
concrete evidence that they constitute 
a danger has as yet been presented. We 
doubt that syndet producers originally 
visualized the nuisance impact the vari- 
ous products have generated. On the 
other hand, the producers must be given 
credit for their research efforts to solve 
the problem, through the Soap and 
Glycerine Manufacturers Association. 
This effort has sought means of degrad- 
ing the product biologically and to de- 
velop efficient products which can be 
treated effectively by conventional 
means. We must admit, however, that 
the efforts to date have failed because 
ABS production and sales, for example, 
continue to climb. 


Mr. Beer’s idea has been proposed by 
others, though no restraining action has 
followed. In the absence of demonstrated 
danger, perhaps no such action is legally 
possible, further, in our free enterprise 
system, such action may not be desir- 
able. Data have been collected by Illi- 
nois researchers which indicate that cen- 
tral water softening, plus soap as a 
detergent, may be the least expensive 
route to cleanliness. If this work turns 
out as expected, we might do well to 
encourage construction of more central, 
municipal water softening plants and 
re-educate the consumers to wash with 
good old soap.—Ed. 





AWWA DETROIT MEETING 


@ THE AMERICAN Water Works As- 
sociation’s 81st annual meeting in De- 
troit last June attracted 3691 mem- 
bers and guests. Before the meeting 
ended, new President John W. Cram- 
er and Vice-President Willian D. 
Hurst were well on their way to a 
year of hard work. 

General Sessions were held which 
covered the following subjects. 

Milton Redlich, Chase Manhattan 
Bank, explained that by making bond 
issues attractive to the investing pub- 
lic through strong credit rating, banks 
will also have a strong interest in the 
water industry. 


John W. Cramer 
President AWWA 


Senator Robert S. Kerr (Dem. 
Okla.) told members about future 
planning for water needs from 1980 
to 2000. Sen. Kerr told of govern- 
ment projects for the study of water 
problems and steps being taken by 
congress to resolve them. Five major 
categories of effort are needed to be 
intensified in the future, Kerr said: 
1. regulation of streamflow by con- 
struction of surface water reservoirs 
and better watershed management ; 2. 
improvement of stream quality 
through better pollution abatement 
programs ; 3. better use of potential- 
ities for underground storage of wa- 
ter; 4 increased efficiency of water 


use (including better sewage prac- 
tices, recirculation, etc.) ; 5. greater 
support to research programs. 

Pres. John W. Cramer told mem- 
bers What AWWA Does For You, 
explaining recent and growing de- 
mands for more services which have 
brought the Association to an im- 
passe. The members asked for an in- 
crease in dues to cover a great in- 
crease in services performed by the 
AWWA and the Asscoiation has un- 
dertaken a program to give members 
what they want, he said. 


Other topics 


The final report of the Committee 
on Aims and Objectives of the 
AWWA was presented, recommend- 
ing two new standing committees on 
research and education. The Board of 
Directors voted on the increase of 
membership dues, required in order to 
expand the Association’s activities. A 
steering committee was approved to 
employ a management consultant on 
phases of Association affairs, deter- 
mine the scope of the consultant’s 
activity, and present final recom- 
mendations to the Board of Directors 
covering future AWWA activities. 

A report was presented on investi- 
gations of evaporation from free wa- 
ter surfaces and snow fields in the 
Sierra Nevada Mtns and a compari- 
son to the Alps of Central Europe 
which are losing water supplies and 
power potential. 

The Advancement Program of the 
AWWA was discussed and three bas- 
ic requirements for the achievement 
of “advancement” were stated : 1. bet- 
ter methods and materials; 2. better 
management and operators ; 3. higher 
standards of water quality and water 
service. Higher rates were advocated 
but, they said, to make money avail- 
able to water utilities, the public must 
understand what can be accomplished 
with it—and must support that ac- 
complishment. Therefore the pubilc 
must be informed. And all levels of 
AWWA must help in this effort. 

The WSWMA Pubic Relations 
Program has also increased in ef- 
forts to advance water programs. 
Working both on the local and na- 
tional levels, it has nearly doubled 


the flow of informative material with- 
in one year through all communica- 
tions media. 

A challenging and complete train- 
ing program for water works man- 
agers was suggested. There are some 
short course programs now but these 
generally reach only those who do not 
have the need, and over specialized 
areas which do not express the ma- 
jority of regions which should be 
covered. The suggested school should 
teach accounting, finance, organiza- 
tion, motivation, report writing, Eng- 
lish, mathematics, chemistry, hy- 
draulics, and water utility planning. 


William D. Hurst 


Vice President 


Resources Division 


Seattle, Wash., after 1962, will be 
supplied with water from two rivers, 
the Cedar and the Tolt, and will de- 
velop 650 mgd from the combined 
watersheds. This is two-and-one-half 
times the present maximum demand. 
In the Colorado River Basin, how- 
ever, water is the only resource which 
is not in abundance. 

Water supply on the moon is pre- 
senting a curious problem for re- 
source men. No evidence of such 
sources has been obtained but research 
is being carried on to discover how 

CONTINUED ON PAGE 7A 
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, THAT MEETS YOUR SPECIFIC NEEDS 
ra Mineral and chemical contents vary. Their reac- 
tion on the measurement instruments that guard 
your profits can cause you trouble and expense. 
That’s why AMERICAN offers you the most 
complete design flexibility of any meter and 


lets you pick the elements that meet your 
specific needs. 


y 4 : Water Characteristics are not the same everywhere. 


eS ad hp om 


Only AMERICAN Offers a Choice of: 
@ Sealed or Standard Register Box 
@ 3 Piece or 1 Piece Measuring Disc 
@ Oil-Enclosed or Chrome Shell Gear Train 

@ Reinforced or Thrust-Roller Disc Insert 

@ Bronze or Nickel Alloy Measuring Chamber 

@ Frost Bottom of Breakable Bronze or Galvanized Cast Iron 
@ 3 Housing Styles — Frost-Bottom, Split Case or Solid Case Construction 


You select the elements to fit your needs — if you like, our engineers will help. 
In addition, each AMERICAN water meter provides you with the basic built- 
in features of unmatched construction simplicity, unequalled measuring accu- 
racy, uniform precisely machined parts and assemblies, and the widest range 
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AWWA DETROIT 

(CONTINUED FROM PAGE 5A) 
much and how water may be obtained 
and used. 

A report was presented on the 
work of the US Geological Survey 
and Kalamazoo, Mich., in a project 
involving induced ground water re- 
charge. Water levels were observed 
to decline less and recover faster in 
leaky artesian aquifers composed of 
glacial drift after recharge facilities 
had been constructed than under na- 
tural conditions. 

Statistics in one report show the 
withdrawal use of water in the U.S. 
during 1960 was almost 290 bgd, ex- 
clusive of water used to develop pow- 
er. This amounts to about 1,600 gpcd. 
Only 28 percent of the water with- 
drawn, or 82 bed, was consumed. 
Consumptive use amounts to less 
than 460 gpcd. Household use 
amounted to 16 bgd, of which 88 per- 
cent was served by public water sup- 
ply systems. 

A recent survey of state officials 
who administer water laws reveals 
that state water laws have common 
strengths and weaknesses. These 
officials are increasingly in need of 
legislation by which local bodies may 
organize to plan and support the wa- 
ter resources of individual basins. 
The rapidly changing water scene will 
continue to make water legislation a 
dynamic and significant force in the 
economies of many states. Michigan, 
for example, lists 11,037 inland lakes, 
33,350 mi of inland streams, 36,575 
sq. mi of Great Lakes abutting on 
2,274 mi of shoreline, and extensive 
ground water reservoirs. These re- 
sources are sustained by an average 
annual rainfall of 31 in. 

“Water quality” is not a simple 
term to define. It depends on the in- 
tended use of the water. Research is 
needed to define relationships be- 
tween geochemical processes and 
quality. It is also needed to develop 
more useful and exact quality criteria 
for water used by industry and for 
public supplies. Because of the wide- 
spread reports of water contamina- 
tion by synthetic detergents in the 
U. S., an investigation has been un- 
dertaken to determine the extent of 
bacterial growth that can be sup- 
ported by these products. Results 
were reported as a percentage differ- 
ence from the control for two strains 
of bacteria, Escherichia coli and 
Pseudomones intermedium. 


Measures to prevent entrance of 
numerous contaminants, both organic 
and inorganic industrial wastes and 
organic and chemical constituents 
from domestic waste, into potable wa- 
ter sources range from the most 
simple to the most complicated. A few 
of the necessary measures include 
adequate and uniform laws and better 
teamwork on the part of all personnel 
interested in water management. 

One report said that wastes from 
the food-and-paper-processing indus- 
tries contain large amounts of pu- 
trescible organic matter which tend 
to deplete the oxygen resources of 


TA 


the water into which they are dis- 
charged. In the aggregate, the bio- 
chemical oxygen demand of the wastes 
from these industries probably ex- 
ceeds that of all domestic sewage in 
the country. 


Purification Division 


Tests with a variety of filter types 
over a 16 year period have shown 
that filters of anthracite and sand to- 
gether are superior to filters of either 
material alone. Filters made of six 
in. of sand of 0.43 mm effective size 
and 24 in. of anthracite of 0.9 mm 

CONTINUED ON PAGE 8A 








Crystal-clear water... and every drop 
free of germs, algae, and fungi. HTH releases effective, de- 
pendable chlorine that sanitizes new pipe lines, protects wells 
and reservoirs, too. Comes in either free-flowing granular or 
convenient tablet form. Packed in new, easy-to-handle 3%-lb. 
plastic bottles, 35-Ib. pails and 100-lb. metal drums. Write for 
literature, to: OLIN MATHIESON, Baltimore 3, Md. 


Here’s to Health... HTH, 


Daye 
wo CHEMICALS DIVISION lin 
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effective size are superior to all other 
types used. The best and most eco- 
nomical way to increase the capacity 
of an existing rapid sand filter plant 
is to increase the filtration rate rather 
than build additional units. Experi- 
ments indicate that a filter aid or 
conditioning chemical must be used 
in addition to the alum in order to 
operate at higher filtration rates with- 
out causing breakthrough. 

New methods of isolation and sepa- 
ration of colored substances, due to 
organic anomalous properties, were 
presented together with an account 
of the physical and chemical nature 


and biological significance of the ma- | 


terials. 

Instrumentation and automation 
are becoming necessary to combat 
rapidly mounting costs (chiefly la- 


bor), for closer supervision and the | 


desire to improve the product. Al- 
though judgment cannot be replaced, 
automation can perform accurately 
and quickly in many fields where 


human efforts are slow and failures | 
can and do occur. Already automatic | 


measurement and control of pressure 
temperature, liquid level and fluid 
flow are quite common in the water 
works field. 

A suggestion was made that the 
development of a rating scale for wa- 
ter quality be based on the assump- 


tion that a rating be flexible. The | 


schedule should be equally applicable 
to systems that have monthly aver- 
ages of daily measurements or yearly 
averages of monthly or weekly meas- 
urements. And since there is a lack 
of knowledge about consuming of tox- 
ic chemicals or common minerals and 
their effects, the development of an 
improved water quality control tech- 


nology should be accepted as a chal- | 


lenge by scientists. 
Investigations are being carried on 


at the University of Michigan to de- | 
velop an understanding of the mech- | 
anisms in sand filtration of dilute | 
suspensions. Variables observed have | 
been bed penetration, time rate of | 


clogging and efficiency of removal. 


Physical parameters of sand size, flow | 
' | 
rate, bed depth and type and number | 


of algae have been varied. The in- 
troduction of iron floc to the filter 
influent has been initiated and pre- 
liminary results are available. 

The Detroit department of water 
supply was reported as having prob- 
lems with occasional slugs of indus- 
trial pollution due to a heavy concen- 
tration of chemical and oil industries 
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above the intake. Special treatment 
and laboratory control in four filtra- 
tion plants caused a better effluent 
with the use of 22 percent less co- 
agulant. 

AWWA Committee 2770P re- 
ported on brackish water conversion. 
Municipal water utilities in the U. S. 
and Canada were surveyed and it was 
found that 1,094 out of 20,215 had 
dissolved solids content above 1,000 
ppm, many much higher. 


Management Division 
Unsuccessful efforts of Gary, Ind., 


city fathers to purchase the privately 
owned water utility were described. 
Company action to defeat the pro- 
posal began with the employment of a 
public relations firm in the early sum- 
mer of 1959 and concentrated on a 
crash campaign in the winter of 1959- 
60. The campaign stressed the utility's 
good record of service through ad- 
vertising media. 

The maintenance of an ample sup- 
ply of clean, safe water continues to 
be the number one natural resource 
problem. In many areas the total de- 








The 
modern 
approach 








mand for water exceeds supply, mean- 
ing reuse of available water. This 
means more research, more action for 
keeping water clean and more pub- 
lic awareness to ensure public sup- 
port of necessary programs. 


Distributions and Management 
Divisions 

An AWWA _ committee report 

states that the average annual salary 

for a water utility manager in the 

U. S. was $5,960 and of the registered 

professional engineers in the water 


industry. 72 percent receive less 
than $9,000 per year. Recommenda- 
tions were that small-town water 
utility managers have at least a high 
school education and those of cities 
over 25,000 have college degrees. 

In a report about water quality, 
such factors, based on a discussion 
of standards, as temperature, turbid- 
ity, color, iron content, manganese 
content, total solids, taste and so on 
were suggested. 

Rates, according to one speech, may 
now be readjusted on a modern busi- 





to taste and odor control 


Does the Job... and Does it Better... 
In Large or Small Water Systems 
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ness basis since the public is becom- 
ing aware of the value of water. A 
rate increase must be planned. No 
modern utility should wait until the 
issue is acute before studying rates. 

Adequacy, on the other hand, is 
a different matter. It appears that 
two factors, type of system and eco- 
nomic situation, influence judgment 
of system adequacy. Accounting prac- 
tices also enter in. A tentative scale 
was published in the April issue of 
Willing Water. It must also be real- 
ized that no water utility has the 
means to maintain a complete staff 
of quality engineers but the best avail- 
able engineers should be those who 
keep complete engineering records for 
future operations. 

Many factors enter into the prob- 
lems of planning; population growth, 
technological advances, appliances, 
suburban development, etc. Whatever 
long-range scheme is adopted, it 
should be flexible enough that any 
normal change in community plans 
will not destroy its usefulness. 

Management must use tools to keep 
the public informed, not only of the 
future but of the past. Some of these 
are annual reports, newspaper fea- 
tures, motion pictures and speeches. 
An adequate program of public re- 
lations will keep the water users in- 
formed of all problems and changes 
in your operations. 


Distribution Division 


You can provide quality water (and probably save money doing it!) 
with CAROx Potassium Permanganate. This extremely effective chem- 
ical removes obnoxious unpleasant tastes and odors caused by 
industrial wastes, decayed vegetation, and algae. It works quickly 
and efficiently, via oxidation and adsorption, to help provide safe, 


Angeles (pop. 2,500,000), 
with an area of 458 sq mi, is being 
supplied with 715 cfs annually at ele- 
vations from sea level to 2,440 ft by 


Los 


pure, palatable water. 


You don’t need any special equipment to use Carox for water 
treatment; it works in virtually all conventional water treatment 
systems. The Potassium Permanganate method generally costs less to 
use than other prevalent techniques for eliminating tastes and odors; 
and, since it aids coagulation and serves as an effective biocide, it 
minimizes quantity requirements on other chemicals. CaRox is easy 
to handle, non-corrosive, and requires minimum storage space. 


If you have taste and odor problems, you owe it to your com- 
munity to investigate CAROx. Write to Carus Chemical Company, 
Inc., 1377 Eighth Street, LaSalle, Illinois, or phone 223-1500 for 


complete information. 


*Trade Mark 


removes musty, earthy, woody, moldy, swampy, 


grassy, fishy tastes and odors 


destroys hydrogen sulphide, phenols, chloro- 
phenols, acrylates, mercaptans, organic herbicides, fungicides, 


insecticides 





three sources: local ground water, the 
Los Angeles aqueduct and Colorado 
River water. The system has 94 res- 
ervoirs and tanks, 79 pumping plants, 
and 185 pressure-reducing stations to 
supply 100 pressure zones. Small- 
diameter manifolds are being used as 
energy dissipators and flow control- 
lers on reservoir and sump inlet lines 
to alleviate valve erosion, vibration, 
and noise. 

Right-of-way acquisition was a top- 
ic of considerable interest. Since costs 
of detouring of large pipelines exceed 
rural land and easements are often 
not the answer, there is a great need 
for skilled public relations in right- 
of-way negotiations, including use of 
local appraisers, negotiators and legal 
counsel. 

Too often it is assumed that a good, 


CONTINUED ON PAGE 94A 
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Assurance 
of continuity 
of service 


Cement-lined cast iron pipe always delivers a full flow of 
water and rarely requires repair. These two features alone 
offer ample assurance of water when you most need it. 
But there are other reasons also: 


Cast iron pipe is flexible enough to permit deflection, 
both during and after installation; yet, its bottle-tight 
joints are tight enough to resist hundreds of pounds of 
pressure. 


Rugged cast iron pipe withstands common disturbances 
such as overhead traffic, ground movement and water 
hammer; it installs easily; it performs efficiently day after 
day ... and will continue to do so for over a century. 


Iq] CAST IRON PIPE 


THE MARK OF PIPE THAT LASTS OVER 100 YEARS 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director 
3440 Prudential Plaza, Chicago 1, Illinois 
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For further information on products or services 


please use reader service card. 








I THE 
news 


Small Comminutor With 
Two Way Cutting 


A new compact 
4R Comminutor 
with two-story 
cutting has been 
announced by this 
manufacturer of 
building pumps 
and sewage treat- 
ment equipment. 
The Comminutor 
is a new concept 
in reverse rotation 
comminution that 
performs continu- 
ous screen clean- 
ing and extends 
cutter and comb 
life. 

This Commi- 
nutor is the small- 

est offered by the manufacturer, being only twenty five 
inches tall and having a four inch drum. It has been de- 
signed especially for use in packaged sewage treatment 
plants, lift stations, marine installations, etc. Odor-free, 
nuisance-free and trouble-free, the Model 4R Comminu- 
tor applies wherever the cutting and screening of water- 
borne sewage solids is essential to proper sanitary treat- 
ment. The new unit is easily handled by one man and 
readily adaptable to a variety of applications and mount- 
ing arrangements. The unit is designed for flows of 15,- 
000 gallons in eight hours to 30,000 gallons in twenty- 
four hours.—Chicago Pump Div., Food Machinery and 
Chemical Corp. 
Circle No. 801 on Reader Service Card 


Magnetic Drive Meters 

A new 5% in. magnetic drive meter which operates on 
the nutating disc principle was recently introduced by 
this manufacturer. 

The unit is constructed with a disc meter chamber. It 
is driven by a magnetic coupling designed to drive any 
register or meter-driven accesory on the market. 

The register face has digits that are 1% in. tall, perma- 
nent and molded integral with the wheel. A sixth num- 
ber wheel has been added, extending the totalizer capacity 
of the meter to 10 million gallons (1 million feet).— 
Badger Meter Mfg. Co. 

Circle No. 802 on Reader Service Card 
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Close-Coupled 
End-Suction Pumps 
Especially de- 
signed for high 
efficiency and 
practical economy, 
the new Type 
GBH Pumps, an- 
nounced by this 
manufacturer, 
provide required 
capacities and 
heads with less 
horsepower, reducing initial investment and operating 
costs. Capacities range up to 1600 gpm and heads to 330 
ft. Maximum compactness with close-coupled end-suc- 
tion design saves valuable space, permits fast installation, 
and makes these pumps especially suitable for OEM 
applications, air conditioning systems, cooling towers, 
boiler feed, condenser circulation, and a wide variety of 
transfer, chemical, industrial and general services.— 
Aurora Pump Div., The New York Air Brake Co. 
Circle No. 803 on Reader Service Card 


Rotary Positive 
Displacement Meters 


This manufac- 
turer has added 
a 7000 CFH 
(168M CFD) 
Model 7M125 to 
its line of rotary 
positive displace- 
ment meters. The 
new Line- 
Mounted Roots- 
meters are recom- 
mended for production, transmission, distribution, intra- 
plant or institutional gas measurement at pressures to 
125 psi. 

The new meter is compact, easily installed, permanent- 
ly accurate, and requires minimum maintenance. Model 
7M125 is approximately 18” x 94%” x 914”. Connections 
are flanged to ASA C.I. standards for easy mounting in 
a 3-inch pipe. No special supports are required for 
mounting the meter either vertically or horizontally. — 
Roots-Connersville Blower, Div. of Dresser Industries. 

Circle No. 804 on Reader Service Card 





e For further information on products or services please use reader service card. 


Multi-Layer Sectional 
Pipe Insulation 

A multi-layer-type sectional pipe 
insulation, useable up to temperatures 
of 1200° F, is available from this 
manufacturer of asbestos-cement 
building materials and industrial in- 
sulations. 

Called “Zebra,” the new sectional 
insulation is composed of bonded felts 
of calcimu silicate and asbestos fiber, 
Sections are easy to cut and fabricate 
on the job. Multi-layer construction 
provides toughness and vibration re- 
sistance that makes the insulation 
easy to install without breakage. The 
multi-layers are crush-resistant under 
the loads created by workmen who 
might need to walk on, or place lad- 
ders against covered runs of pipe.— 
Keasbey & Mattison Co. 

Cirele No. 805 on Reader Service Card 


Colony Marker and Tally 


With the instrument offered by this 
manufacturer, an electrically con- 
trolled tally and summary are made 
at one time, 

In colony counting, an inkmark is 
made on the bottom of the Petri dish 
directly over the colony. Each act of 
marking causes an electrically oper- 
ated tally to advance by one. When 
all of the colonies in an area or dish 
have been marked, the tally is read to 
obtain the total number of colonies. 
The tally then is reset to zero with 
the reset knob, and the instrument is 
ready to use for counting the next 
plate. The new instrument takes the 
drudgery and error out of the count- 
ing of bacterial colonies——Klett Mfg. 
Co. 

Circle No. 806 on Reader Service Card 


Water Pressure Regulator 
for Household Service 


A new series of water pressure 
regulators for household service has 
been announced by this manufac- 
turer. 

Designed to eliminate problems of 
water hammer, excessive splashing, 
water waste and rapid wearing of 
faucet parts caused by high water 
pressure, the Type E-23 Regulators 
are primarily a competitively priced 
series with sufficient capacity for 
most small homes. They are avail- 
able in %, 4% and 1 in. sizes—A. 
W. Cash Valve Mfg. Corp. 

Circle No. 807 on Reader Service Card 
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cut your piping costs 


Let the Victaulic Method save you money on piping costs. 
Whatever piping material you choose, Victaulic can join 
it and provide fittings. You save in material cost, in in- 
stallation time, and in reduced piping maintenance cost. 


CUT COSTS for'seren Ano Easier PIPING 


Yds ema arp en 
oe ee aaa 


Lightweight Couplings 


Roust-A-Bout Couplings Plainlock Couplings 


Nipples and Adapters Lined f <n | Cast Iron Fittings 


Vic-Groover Tools 


COMPANY OF AMERICA 
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Sludge Reader for Automatic 
Sludge Pump Control 


The Sludge Reader offered by this 
manufacturer eliminates any problem 
associated with maintaining proper 
sludge consistencies for better effi- 
ciency of sewage plant operation. 

Utilizing harmless nuclear energy, 
the Sludge Reader will react to 
changes in solids concentrations pass- 
ing through the line and, at a prede- 
termined mined level, controls the 
sludge pump. When the Sludge 
Reader stops the pump, an ad- 
justable timer (zero to 60 minutes) 
takes over and keeps the pump turned 
off. At the end of a preset time, the 
pump starts again, minus the control 
of the Sludge Reader. When the line 
is cleared the Sludge Reader takes 
over once again.—Komline-Sander- 
son Engineering Corp. 

Circle No. 808 on Reader Service Card 


Cutting Machine 
Identified as the ABR-A-SAW, 


this low cost cutting, machine is made 
with all of the high quality and 
identical specifications of the large 
capacity, higher-priced, standard 
models. Employs all sizes of abra- 
sive wheels up to a maximum of 
20 in., plus operating with motors 
up to 10 hp for high production, 
low cost cutting. Cuts up to 6 in. 
pipe and shapes 4 in. solids ferrous 
or non-ferrous materials. 

This lightweight, portable model 
may be mounted on a bench with 
lever controlled chain vise, or on a 
stand with foot-pedal assembly, leav- 
ing the operator with both hands 
free.—Collins Machinery Corp. 

Circle No. 809 on Reader Service Card 


Gallon-per-Stroke Hand 
Pump 


A new self-priming hand pump 
that sets up fast and easily delivers 
30 gallons per minute has recently 
been introduced. 

This high-capacity hand pump will 
move water, chemicals, petroleum 
products, sewage; it has many uses 
in farming, construction, plumbing, 
and general industry. Because it can 
handle a high percentage of solids, 
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it is good for pumping muddy water, 
slurries and septic tanks. For cor- 
rosive use such as fertilizer or acid 
transfer, the pump can be furnished 
with an interior plastic coating at 
slight extra cost. 

The new product is of cast alum- 
inum with Neoprene diaphragm and 
valves. It weighs 20 Ibs., including 
handle and base.—Protek Specialty 
Co. 

Circle No. 810 on Reader Service Card 


Low Cost Water Testing Kit 


A compact and low cost water 
testing kit has been announced by 
this manufacturer of domestic and 
industrial water softeners. It is rec- 
ommended for use by plumbers, well 
drillers, contractors and home owners. 

The new kit contains everything 
needed for easy and accurate test- 
ing of water for hardness, acid (pH) 
and iron content. Contained in a 
compact plastic case are: six 1% 
oz. plastic bottles of chemicals with 
plastic droppers and caps, three test 
tubes, one measuring vial and com- 
plete easy-to-follow testing instruc- 
tions.—Sequestrator Products Corp. 

Circle No. 811 on Reader Service Card 


Backwater Valve With 
Automatic Flap and Manually 
Operated Gate Valve 


Backwater Valve Series No. 1140- 
ZZ, offered by this manufacturer, 
provides two important protective 
features: an automatically operating 
flap valve and a manually operated 
gate valve. 

Vanes on the flap valve are de- 
signed so that the water will spin 
the flap to clean the seat. Gate valve 
is spade shaped so that it will cut 
through sewage and debris. 

The automatic flap valve in the 
new Backwater Valve closes at the 
slighest backflow and prevents water 
from backing up into basements from 
overloaded sewers during sudden 
storms. If protection is desired dur- 
ing long periods of time, the man- 
ually operated gate valve is closed 
until waste lines to sewers can be 
used agains.—Josam Manufacturing 
Co. 

Circle No. 812 on Reader Service Card 


Single-Stage, Double-Suction 
Pumps 

Two new designs of double- 
volute, single-stage centrifugal pumps 
have been announced by this manu- 
facturer. Both designs incorporate 
an axially split case that provides 
for unusually easy access. Neither 
suction nor discharge piping need be 
removed and bearings, packings, seals 
and the impeller can all be reached 
in minutes. NPSH is minimum. 

Type DS is a water-cooled unit 
produced in 22 sizes in capacities 
up to 13000 gpm with a 375 foot 
differential head. It operates up to 
350° F. Type DL is an air-cooled 
unit produced in 13 sizes in ca- 
pacities up to 6000 gpm with a 375 
foot differential head. It operates 
up to 250° F.—Pacific Pumps, Inc. 

Cirele No. 813 on Reader Service Card 


Right Angle Pump Drives 

A release from this manufacturer 
announces an important broadening 
of its line of right angle pump drives. 
The product line will be marketed 
under the trade name “Pump Master”. 

A complete and comprehensive 
choice of HP ratings, frame sizes 
and optional features provide maxi- 
mum flexibility and selectivity to fit 
any job with custom-engineered pre- 
cision. Fulfilling higher perform- 
ance needs, a number of improve- 
ments have been incorporated in the 
new drives. Principal among these 
are: greater rigid strength of hous- 
ing, carrier and support elements, 
widely-spaced anti-friction bearings, 
spiral bevel gearing, and straddle 
pinions for optimum gear and bear- 
ing alignment.—Industrial Products 
Div., Western Gear Corp. 

Circle No. 814 on Reader Service Card 


Penetrant Frees Rusted 
“Frozen” Fittings 

“Rust Buster” is the trade name 
of an all-new penetrant in convenient 
plastic squeeze bottle offered by this 
manufacturer. An important feature 
is the extending spout to place rust- 
freeing liquid right on the desired 
spot. Available in 4 ounce container, 
“Rust Buster” is safe for skin, 
clothes, metal, etc. Contains no acid, 
alkali or other harmful ingredients. 
It quickly loosens rusted bolts, 
screws, shafts, piping and all types 
of “frozen” connections and assem- 
blies.—Armite Laboratories. 

Circle No. 815 on Reader Service Card 
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Shear-Air Valve 


A new, easy-to-handle Shear-Air 
valve that delivers a powerful air 
blast with light finger pressure is 
on the market. 

The body, nozzle and plunger of 
the Shear-Air valve is nickel plated 
bronze. The high chrome steel ball 
is resistant to wear and corrosion 
assuring tight shut-off. 

The Shear-Air measures 4 inches, 
weighs 5 ounces. The body is tapped 
for % inch standard pipe thread 
and a snap-on hook is provided for 
hanging.—General Kinetics Corp. 

Circle No. 816 on Reader Service Card 


Jack-Leg Trencher 


It has been announced that the 
Jack—Leg Ditch Witch trencher is 
now available in 9 hp and 12 hp 
sizes mounted on rubber tires. The 
first will dig trench from 3 in. to 
8 in. wide to depths of 4 ft, and 
the second will dig trench 3 in. to 
12 in. wide to 5 ft in depth. 

This machine has been developed 
for use in installation of under- 
ground street lighting cables where 
it is desirable to trench the cable 
close to the curb. The jack is so 
installed on the trencher that one 
wheel may be lowered as much as 
12 in., so that the machine may be 
maintained on a vertical plane while 
the wheels are driving on two dif- 
ferent levels. This new trencher is 
also very adaptable to work where 
trench is being dug on terraces or 
side hill slopes——Witch Marketing 
Co. 

Circle No. 817 on Reader Service Card 


Curing and Hardening 
Compound 


A new product, identified as 
“Cure-Hard,” specifically developed 
to cure, chemically harden, seal and 
dust-proof concrete in one opera- 
tion, has been announced by this 
manufacturer. 

It is recommended for curing ex- 
posed floor slabs, walls, beams, 
columns, sidewalks, etc. It also pro- 
vides a hard, dust-free surface on 
all concrete floor slabs to be covered 
by resilient floors. Assures a perfect 
base for adhesion of linoleum, as- 
phalt, vinyl and rubber tile. Equally 
adaptable to old concrete for sealing 
and dust-proofing—W. R. Meadows, 
Inc. 

Circle No. 818 on Reader Service Card 
CONTINUED ON PAGE 84A 
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“Verti-Line” ma pacar longer-lived 
“Moly” Iron is standard construction af no 


the fluid being pumped. This is one more of 
the many hidden “extras” you get when you 
specify Layne & Bowler “Verti-Line” Pumps— 
the pumps that are built up to performance, not 
down to competition. Yet you pay no more for 
the extra values built into “Verti-Line” Pumps. 
In fact, you actually pay less because of the 
longer life and lower maintenance these quality 4 
pumps provide! 


Verti-Line Pumps are the exclusive products of 


LAYNE &2 BOWLER PUMP COMPANY 
LOS ANGELES 22 

New York 20, N.Y. * Chicago 4, Ill. * Hastings, Neb. * Monroe, La. 

Farwell, Texas * Twin Falls, idaho « Fresno, Calif. 
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ON GUARD IN INDEPENDENCE SQUARE 


About 75 feet away from Independence Hall, in the park to the south, stand R. D. Wood Hydrants like sentinels on 
duty. While their proximity to the Nation’s most revered historic monument does not necessarily imply endorsement, 
we nevertheless like to think of them there, on guard night and day against the fire that could destroy what Gen. 
Howe saw fit to spare, and Clinton too, in the British occupation. But R. D. Wood Hydrants need no endorsement. For 
over a century they have shown themselves to be in constant readiness for any emergency. Of simple, ingenious 
design and rugged construction, R. D. Wood Hydrants are protected against ice and sediment—function smoothly 
when the engines arrive. There could be no better protection for any community than R. D. Wood Hydrants—and 
there could be no better protection for the birthplace of the U.S.A. 


Conform to A.W.W.A. specifications 


Public Ledger Bidg. 


R. D. WOOD COMPANY Independence Square 


Established in 1803 Philadelphia 5, Pa. 


Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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10,000 FT. OF SEWER PIPE LAID... 


... not enough infiltration to measure 


Read how the Van Orden Company solved 


the problems of installation and of infiltra- 


tion when pipe had to be laid 9 ft. below 


the water table. 





the ease of handling 
. and assembly saved us 
dollars and time! 9% 


**Construction of the Paw Paw trunk sanitary sewer 
called for installation of pipe at depths up to 19 
feet, where water table was at 10 feet. Infiltration 
had been the major problem in other sewer instal- 
lations in the area. We solved this problem by 
using “K&M” Asbestos-Cement Sewer Pipe with 
its FLUID-TITE joint. With 10,000 feet of sewer 
in, we haven’t had enough infiltration to measure. 


‘The longer laying lengths and the speed with which 
a joint can be made are definite time-saving factors, 
which have added to our production. Less time 
spent grading pipe and handling material means 
dollars saved.” 

Rigorous tests prove “K&M” Asbestos-Cement 
Sewer Pipe is infiltration-tight at 25 psi. . 
sure equivalent to that of a 58-foot head of water. 


a pres- 


“K&M” Asbestos-Cement Sewer Pipe wont rust, 
rot, or corrode. Its smooth bore remains clean, 
permanently. Flatter grades are possible. Fewer 
lift stations are required. 


Maintenance-wise, the village of Paw Paw, Mich., 
will enjoy tax savings. “K&M” Asbestos-Cement 
Sewer Pipe is practically indestructible. Requires 
fewer inspections, because root growths do not 
penetrate the exclusive FLUID-TITE coupling. 


Write today for more information on “K&M” 
Asbestos-Cement 

Sewer Pipe to: ! 

Keasbey & Matti- ~ 


son Company, ~ 
Ambler, Pa. ig 4 _ 
—__ 


Keasbey Mattison at Anthiler GOD 


Two-step assemb 
Cement Sewer Pipe, then 


FLUID-TITE® Coupling 








95% SPACE SAVINGS ‘\ 


‘ 


for sewage plants 


COMPARATIVE SPACE REQUIREMENTS Vacuum filters using Pennsalt Ferric Chloride to get 
(Based on data in FISWA Manvel of Practice No. 8, 1959) faster coagulation—and denser, drier filter cake— 
Aeerege even for fwerage area for require as little as 5% of the area of open sand beds. 
Population open sand beds complete vacuum And labor costs are lower . . . odor problems eliminated 


pore pr ee mary ... peak loads more readily handled. 








10,000 17,500 950 Plan to use this modern method of filtration in yom 
new plant. We will be glad to share with you and your 
20,000 35,000 1,400 consulting engineers our 30 years of experience with 
30,000 52,000 1,900 ferric chloride. Write Industrial Chemicals Division, 
PENNSALT CHEMICALS CORPORATION, Three Penn Cen- 
40,000 tte = ter, Phila. 2, Pa., 2901 Taylor Way, Tacoma 2, Wash. 
50,000 87,500 2,650 


For dependable water treatment, use Pennsalt Water 
100,000 175,000 3,500 Works Grade Chlorine. 
































See our complete listing in Chemical Materials Catalog 


Industrial Chemicals Division [> oe"Para tt 


SALES OFFICES: APPLETON « ATLANTA @ CHICAGO © DETROIT 
LOS ANGELES © NEW YORK « PHILADELPHIA © PITTSBURGH 


PORTLAND © ST. LOUIS © SAN FRANCISCO ® TACOMA C h em j C ad | S$ 


FOREIGN SALES: INDUSTRIAL QU/MICA PENNSALT, MEXICO city 
PENNSALT INTERNATIONAL, PHILADELPHIA, PA. 
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WHAT WHEN 
WHERE 


Meetings 


1961 


11)/12)13)1 
1 1 
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Aug. 20-25—Blacksburg, Virginia (Virginia Polytechnic 
Institute) Annual short school for water works, sew- 
erage and industrial wastes personnel. Write: Prof. 
W. A. Parsons, Sanitary Engineering, Holden Hall, 
Virginia Polytechnic Institute, Blacksburg, Va. 


Aug. 21-25—Raleigh, North Carolina (North Carolina 
State College) Water Works School. Sponsored By 
North Carolina Section A.W.W.A., North Carolina 
Leage of Municipalities, North Carolina State Board 
of Health. 


Aug. 21-25—Neosho, Missouri (Water & Sewerage 
Technical School) Short Course: Sewerage Works 
Course No. 1. Write: Lloyd Caughran, Director, Wa- 
ter & Sewerage Technical School, Box 348, Neosho, 
Mo. 


Aug. 27-31—St. Louis, Missouri (Sheraton-Jefferson 
Hotel) American Socrety or SANITARY ENGINEER- 
ING. 





ENGINE 
CONTROL 
SETS 


ae Kee 
< eke 


Synchro-Start's new protective engine controls have been de- 
signed, for the starting and stopping of engines from remote 
pilot devices, such as pressure switches, float switches, power 
failure relays, etc., and are completely automatic in operation. 
These dependable controls are encased in a steel, dust proof 
cabinet, and now feature enclosed PLUG-IN RELAYS as well 
as OVERLOAD BREAKERS. The plug-in relays simplify what 
little field maintenance that may have been required in older 
models, while the overload breakers eliminate the necessity of 
replacing fuses. 

In designing this unit we have used the same high quality ma- 
terials and workmanship that our customers have come to 
expect throughout Synchro-Start'’s 27 years of manufacturing 
engine controls. 
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Sept. 3-8—Chicago, Ill. AmertcAN CHemicat Soctety, 
Div. of Water and Waste Chemistry. 


Sept. 11-13—Louisville, Kentucky (Brown Hotel) Ken- 
TUCKY-TENNESSEE Section A.W.W.A. Secy., Harold 
F. Mount, Preston Street Road Water Dist. No. 1, 
5400 Preston Highway, Louisville, Ky. 


Sept. 11-13—Louisville, Ky. (Brown Hotel) Kentucxy- 
TENNESSEE INDUSTRIAL Wastes & SEWAGE Works 
Assn. Secy., S. Leary Jones, 602 Cordell Hull Bldg., 
Nashville 3, Tenn. 


Sept. 12-Oct. 5—New Brunswick, N. J. (Rutgers Uni- 
versity) Short Course: Water Works and Filter Plant 
Operation. Contact Dean, College of Engineering, 
Rutgers, the State University, New Brunswick, N. J. 


Sept. 13-15—Saranac Lake, N. Y. (Saranac Inn) N.Y. 
Section A.W.W.A. Secy., Kimball Blanchard, Nep- 
tune Meter Co., 2222 Jackson Ave., Long Island City 
1, 


Sept. 13-15—St Paul, Minn. (Hotel Lowry) Nort 
CENTRAL Section A.W.W.A. Secy., Carl A. Flack, 
Water Dept., 216 City Hall, St. Paul 2, Minn. 


Sept. 17-21—Poland Spring, Maine. Annual Convention 
New ENGLAND WaTER Works ASSOCIATION. 


Sept. 18-22—Neosho, Missouri (Water & Sewerage 
Technical School) Short Course: Water Works No. 1. 
Write: Lloyd Caughran, Director, Water & Sewer- 
age Technical School, Box 348, Neosho, Mo. 


Sept. 20-22—Atlanta, Ga. (Ga. Institute of Technology) 
Ga. Water & Sewace Assn. Secy., Robert S. Ingols, 
Prof. of Applied Biology, Ga. Institute of Technology. 


Sept. 20-22—Rapid City, South Dakota (Sheraton-John- 
son Hotel) Joint Meetinc So. Dax. Water & SEw- 
AGE Works Conr., So. Dak. Section A.W.W.A. 
and So. Dak. Water PoLtuTion Controt AssN. 
Secy., Don C. Kalda, So. Dak. Water and Sewage 
Works Conf., Div. of San Engrg., State Board of 
Health, Pierre, So. Dak. 


Sept. 24-27—-Lake Placid, N. Y. AMERICAN INSTITUTE 
OF CHEMICAL ENGINEERS 


Sept. 24-27—Minneapolis, Minn. (Municipal Auditori- 
um) Pustic Works Concress & EguipMENT SHow. 
Write: American Public Works Assn., 1313 E. 60th 
St., Chicago 37, Ill. 


Sept. 27-29—Milwaukee, Wis. Wisconstn SeEcTION 
A.W.W.A. Fortieth Annual Conf. Secy.. Harry 
Breimeister, 507 Municipal Bidg., 841 N. Broadway, 
Milwaukee 2, Wis. 

Sept. 28—Connecticut A.W.W.A. Secy., D. W. 
Loiselle, Supt. of Supply, Bridgeport Hydraulic Co., 
835 Main St., Bridgeport. 


Oct. 1-3—Springfield, Missouri (Kentwood Arms Hotel) 
Missourr Section A.W.W.A. Secy., Warren A. 
Kramer, Chief, Water Supply, Div. of Health, State 
Office Bldg., Jefferson City. 


Oct. 1-3—Springfield, Missouri (Kentwood Arms Hotel) 
Missourt WATER Potitution Contror Assn. Secy., 
Jack K. Smith, Old Post Office Bldg., 112 W. High, 
Jefferson City, Mo. 


Oct. 2-3—Moncton, New Brunswick (Brunswick Hotel) 
MaritTIMeE Branco, CANADIAN SECTION A.W.W.A. 
Secy., J. Douglas Kline, Public Service Commission, 
P. O. Box 608, Halifax, N. S. 


CONTINUED ON PAGE 82A 





0 


CLOG-PROOF SHEARFUSER' DIFFUSERS 
FOR CONTINUOUS DIGESTER MIXING 


Eliminates Equipment Removal for Servicing 


EXCLUSIVE BENEFITS OF SHEARFUSER DIFFUSERS 


Self-cleaning during gas flow. 


Total digester contents mixed by installation 
Accelerated on tank bottom. 


No interruption of digester operation. 
C 4 I 2 Increased mixing rate from fine bubbles induced by 
i Hydroshear action. 


~< 

Ss 

¢ Sludge Digestion 
oe 


CRP Accelerated Sludge Digestion System* 


Reduces tank volume required by high sludge loading rate. 
Produces homogeneous sludge through continuous mixing. 





G64 operating and specified installations of the CRP 
System* with “Chicago” gas mixing equipment since 1952 
prove its unparalleled acceptance . . . servicing cities from 
2000 to 250,000 population. 


*System license under U. S$. Patent No. 
2777815 and foreign patents available. Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


T Pat. Pending Sia 62H DIVERSEY PARKWAY ¢ CHICAGO 14, ILLINOIS 
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Consultants, Powell & Powell 


White Rock Plant expands again... 
chooses Jeffrey sludge collectors again 


You can’t find better proof of equipment than on-the-job 
performance. Here’s the record turned in by Jeffrey sew- 
age treatment equipment at the White Rock Sewage 
Treatment Plant, Dallas, Texas. 


In 1939, sludge collectors for two Jeffrey primary tanks 
and three secondary tanks were installed. 1948—two 
Jeffrey mechanical-cleaned bar screens, screenings 
grinder, two grit collectors, and spiral and scraper col- 
lectors were installed. 

In 1951, more Jeffrey equipment: mechanical-cleaned 
screens, belt conveyors, grinders, grit collectors, grit 


washer, and sludge collectors for two primary and two 
secondary tanks. 


Now ... 1961... installation is underway for four new 
primary tanks and two secondaries equipped with Jeffrey 
sludge collectors. More examples of the way Jeffrey 
equipment proves itself again and again. 


Jeffrey sanitation engineers can advise you on equip- 
ment to suit your conditions. Get your copy of Bulletin 
952 describing Jeffrey equipment for water, sewage and 
industrial waste treatment. Write The Jeffrey Manufactur- 
ing Company, 996 North Fourth St., Columbus 16, Ohio. 


if it's conveyed, processed or mined, it's a job for Jeffrey. @F | =i 4 


Water & Sewace Works, August, 1961 





CONNECT 
SERVICES , -- 

THE EASY 
WAY! 


MUELLER® 
E-4 drilling 
machine 


S ervice lines are easily and quickly connected, under pressure, 
to any type of main — cast iron, steel, asbestos-cement, 
cement-lined or concrete — with a Mueller E-4 Machine. 
The simple, rugged design of the E-4 Machine and the 
great variety of drills and adapters available 
make it an extremely useful water works tool. 
Write for complete information. 


SPECIFICATIONS 

Drills from “4” through 1” 

Boring bar travel — 9%¢” 

500 p.s.i. at 100°F. 

250°F. at 375 p.s.i. 

Now furnished in fitted, 
steel carrying case. 


Just follow 


these simple steps: 


Bolt a Mueller Service Clamp to main in 
desired position. 


Install a Mueller Corporation Stop in 
clamp and open stop. 


Attach E-4 Machine directly to outlet of 
corporation stop by using adapter nipple. 


Advance drill through both open stop and 
clamp and drill into main. 


Withdraw drill and close corporation stop. 


Remove “E-4" and attach service piping 
to outlet of stop. 


MUELLER CO. 
DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
In Canada. Mueller, Limited, Sarnia, Ontarie 
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Three County Commissioners from Ohio report: 


46 For economy and 


performance, Transite Water Pipe 
is still our main choice. gy 


Belmont County, Ohio, Commissioners William H. 
Dorsey, Austin C. Furbee and Louis T. Salvador. 


“Belmont was one of the many counties that experienced a building and 
population boom. Fortunately, our officials had the foresight to recognize 
its ultimate effect on our water system and service. As early as 1953, 
plans were made to meet future demands. Surveys were made. . . oper- 
ating men and engineers were consulted . . . pipe materials investigated. 


“In 1956, we extended our water system 13 miles. The installation and 
operating economies are now a matter of record. The successful per- 
formance of the extension is attributed to careful planning, helpful 
advice and, in part, to the selection of Transite Pipe. 


“When we began designing another expansion of the system for 1960, 
our previous experience made Transite the main choice. The Belmont 
Water System now has 53 miles of Transite installed in rocky terrain 
and corrosive soils. The excellent performance of the first 13-mile section 
leads us to believe that Transite will provide economical maintenance and 
operation for many years.” 


For the full Transite® story, write Johns-Manville, Box 14, 
WS-8, New York 16, N. Y. In Canada: Port Credit, Ontario. 
Cable address: Johnmanvil. 
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JOHNS-MANVILLE 
TRANSITE PIPE 


THE WHITE PIPE THAT PROTECTS PRICELESS WATER 
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COMMINUTOR 


Reverse cutting 4R Comminutor for packaged 
sewage treatment plants and pump stations. 


The NEW 4R Comminutor screening and comminuting 
machine, smallest (25” high with 4” drum) of those manu- 
factured by Chicago Pump is a self contained unit with 
stainless steel cutting teeth and comb. This new reverse 
cutting concept of comminution provides increased sewage 
solids cutting capacity. The cutting teeth, driven by a 1, hp 
motor automatically cuts all solids in the sewage inlet line. 
The unit with its adaptable mounting fits any inlet line and 

Ta CRA aye can be easily removed without pipe disturbance. 


LARGER COMMINUTING MACHINES 


THE ORIGINAL COMMINUTOR 

The original Comminutor, developed by Chicago 
Pump provides continuous screening and cutting of 
coarse sewage matter for use in hydraulically designed 
feeder basins. Sized for flows of .175 to 25 MGD 
per machine. 


MODEL “C’”” BARMINUTOR MACHINE 
Model “C” Barminutor—reversible screening and 
comminuting machine for channels 1 to 3 feet 
wide. Outstanding features include single motor drive 
counterweighted for extended life, stainless steel 
screen, ball bearing shoes and reversible cutting for 
increased cutting action and cutter life. 


Putting Ideas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
f//] HYDRODYNAMICS DIVISION 


CHICAGO PUMP 


622H DIVERSEY PARKWAY © CHICAGO /4, ILLINOIS © 1%! CP-FMC 
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“Could you fetch it 
a little quicker Gran’maw 
Tyton lays mighty fast y’ know” 
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PIPE FOR WATER, SEWERAGE AND 
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TYTON 


ONLY FOUR SIMPLE ACTIONS 


stays ahead 
of the job 


No need for your ditcher to dally 





Insert gasket with groove over bead in gasket seat... 


Tyton Joint* pipe keeps pace . . . stays right with a simple hand operation. 


your laying crew. Even in rain or wet trench. 

“Tyton” is so simple, so easy to handle. Only one accessory 
needed—a rubber gasket. No bell holes, nuts, 

bolts or caulking equipment. 


“Tyton” goes in fast ... cleans up fast. And you get the 
benefit—lower costs, more lengths laid per man. 


Get the full, money-saving story today. 
Call or write: 





U.S. PIPE AND FOUNDRY COMPANY 

General Office: Birmingham 2, Alabama Wipe film of Tyton Joint® lubricant over inside of 
A Wholly Integrated Producer from Mines gasket. Your receiving pipe is ready. 

and Blast Furnaces to Finished Pipe. 


* U.S. Patent No. 2,953,398 
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Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 




















Push entering pipe until the first painted stripe dis- 
® appears and the second stripe is approximately flush 
INDUSTRIAL SERVICE (REGED with bell face. The joint is sealed... bottle-tight, 
seams oS ESSE SNIP SAREE permanently ! The job’s done .... fast, efficiently, 
economically. Could anything be simpler? 
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City of Kaufman, Texas, 
Water Treatment Plant shows 


Simplified installation 
of porous plate 
underdrains for long, 
trouble-free service 


The nearly completed porous plate bottom shows 
how the City of Kaufman, Texas, planned for 
maximum simplicity of construction and free- 
dom from water filter problems. 

The plates are ALOXITE® aluminum oxide, 
laid on concrete piers with the hold-down bolts 
embedded during construction. Plates are fitted 
with a synthetic plastic gasket manufactured by 
Christy Firebrick Co., 506 Olive St., St. Louis, 
Missouri. No jointing is required. When the 
hold-down bolts are tightened, a bead around 
the gasket insures a tight, continuous seal. Angle 
iron at the junction of the wall and bottom com- 
pletes the installation. 

“With ALOXITE porous filter bottoms we're 
avoiding future problems,” says Mr. Carroll 
Wallace, Superintendent of the water treatment 
plant. “There should be no difficulties with back- 
washing — no upset beds, no blow holes or mud- 
balls, no frequent pulling down of filter beds 
for cleaning. ALOXITE underdrain plates help 
answer today’s needs for trouble-free opera- 
tion and minimum of maintenance.” 


Dept. X-81, Refractories Division, Perth Amboy, N. J. 





AW wa 
IMPROVED 


FIRE 
HYDRANTS 


WEATHERPROOF 
. .. TAMPERPROOF 
 «  TRAFFICPROOF 
. » » MAINTENANCE-FREE! 


Once set, you can forget 
about a Mueller Im- 
proved Hydrant. With 
little or no attention, 
the Mueller Hydrant is 
ready for action in any 
weather. 


Write for complete 
information and 
specifications. 


BRONZE WEATHER CAP—Keeps water 
away from operating nut and prevents 
tampering. 


__—D Il FILLER PLUG —Check oil level quick- 


+ 


o 


ly without removing bonnet. 


—~ Ol RESERVOIR—Avtomatically lubri- 
cates stem threads and bearing surfaces. 


~~ av TOP DESIGN—Threads ond beor- 


ing surfaces are sealed from water. 


“O” RING SEALS—Permanent, water- 
tight, adjustment-free seal without 
binding. 


REECH-LOCKED NOZZLES— interlocked 
and calked to prevent blow-out. 


NON-KINKING CHAINS—Attached un- 
der each individual nozzle. 


SAFETY STEM COUPLING—Breoks cpart 
without bending the stem. Repaired in 
minutes without digging and with no 
loss of water. 


SAFETY FLANGE—Separates cleanly on 
impact to prevent damage to barrel. 
Can be restored without shutting off 
water. 


Positively closed by water pressure. Of 
special wear and damage-resistant ma- 
terial. Permits repairs without shutting 
off water. 


BRONZE SEAT RING—Straight threads, 
with copper-asbestos gasket, permits 
easy removal. 


DOUBLE DRAIN VALVES—Empty barrel 
completely. Flushed with each use. 


BRONZE CAP NUT—Locks stem and 
seals threads against corrosion. 


DECATUR, ILL. 


Factories at: Decatur, Chattanooga, Los Angeles 
in Conode: Mueller, Limited, Soria, Ontario 
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pumping raw 
< 93 
: sewage : 





Mr. Kent, what 
do you consider 
the toughest 
problem in 








“Turkish 


i towels! 
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End Plate off 


“Towels can jam the works, but good!” says Cecil 
Kent, owner, Sanitation Service Company, Jackson- 
ville, Florida, “I’ve had’em 
clog conventional pumps 
so bad, it meant a shut- 
down from two hours to 
two days. 


“That’s why I’ve stand- 
ardized on Gorman-Rupp 
sewage pumps. And what 
a difference! Fewer shut- 
downs. . . clogging cleared 
in just three to fifteen 
minutes! This cuts average 














Model 14A2-B 
Sewage Pump 
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Towel out 


maintenance costs from $120 to only $12 per pump 
per year. On my 21 Gorman-Rupp pump installa- 
tions, that adds up to a whopping big saving. Over 
$2200 a year on parts, packing, materials, and labor. 

“Sure, I had a problem—but no more!” 

Thrifty, trouble-free, self-priming Gorman-Rupp 
sewage pumps —2”, 3”, 4” or°6” sizes—can be con- 
nected to your power or ordered complete with power 
units. Write for complete specifications. 


THE GORMAN-RUPP COMPANY 


305 Bowman Street Mansfield, Ohio 
Gorman-Rupp of Canada Ltd., St. Thomas, Ontario 











This 20th anniversary of the U.S. Savings Bonds program is an 
AT important milestone for the 45,000 companies, large and small, 


which offer the Payroll Savings Plan to their employees. Payroll 

Savings is the heart of the bond program, and the means 
THE» which millions of families have seen dreams realized 
since 1941. It has been good for business and industry... 

good for local communities ... good for the nation’s 

H : ART ==: welfare. Above all it is good for the citizen 
who sees in each Savings Bond a share in his 


country’s future. 
If yours is one of the 45,000 participating companies, this 


anniversary year offers a good reason for renewed promotion. 


For help and suggestions, contact your State Sav. 
ings Bonds Director, or write: U.S. Savings Bonds 
Division, Treasury Department, Washington 25, D.C. 


U.S. SAVINGS BONDS DIVISION— 
20 YEARS OF SERVICE TO AMERICA 


WATER & SEWAGE WORKS Magazine @ 


The U. S. Government does not pay for this advertisement. The Treasury Department thanks, for their patriotism, The Advertising Council and the donor above, 
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More hp in a smaller package . . . Redesign of the Control centers cut costs .. . You save space, simplify wiring and reduce 
Allis-Chaimers hollow-shaft motor has resulted in inspection and maintenance expenses with new Allis-Chalmers low-volt- 
a more compact unit. New, attractive styling age motor control centers. Plug-in terminal blocks and drawout construc- 
makes it an asset to any pump installation. Oil- tion cut inspection time by making it quick and easy to withdraw or re- 
lubricated guide and thrust bearings, large acces- move control units. Pushbuttons and pilot lights are mounted on the 
sible oil-fill holes, and easily readable oil level removable frames to eliminate failures common with hinged wiring. 
gauges simplify maintenance. Double end venti- Special connectors make it impossible for bus connections to loosen. 
lation and fully guarded openings assure trouble- Extra-heavy bus bracing makes additional bracing unnecessary when you 
free service. add capacity. 


Which of these productive ideas could be working for you? 


A motor control center that simplifies maintenance. A valve that offers zero flow resistance. A 
more compact transformer. These examples demonstrate the extra value that is standard with A-C 
...the greater efficiency and added productivity which are yours when you buy A-C products, 
systems and services. Call your Allis-Chalmers representative for details on A-C “worth-more” 
features. Or write Allis-Chalmers, Industries Group, 904 South 70th Street, Milwaukee 1, Wisconsin. . 


Rotovalve is an Allis-Choilmers trademark. A-1458 
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“Open road” for unrestricted flow . . . This ROTOVALVE, 
when wide open, offers no greater resistance to flow than a 
straight pipe of equivalent length. Promotes lower pumping 
costs. Actually seats itself tighter with use. And special shut- 
off characteristics reduce water hammer. All moving parts 
are totally enclosed, yet easily accessible. 


Phi Transformers “‘grow up” but don’t get bigger . . . New Allis- 
e Chalmers transformers deliver as much as a 30% increase 
“ in kva without any increase in size or weight. This permits 
replacement of old transformers without altering base mount- 
ings or overhead structures. The unit being installed has twice 
the rating of the neighboring 2500-kva transformer. 
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e Allis-Chalmers tray-type deaerator internals. This 90,000 Ibs. 
per hour “package” unit removes oxygen and other corrosive 
gases besides heating boiler feedwater. Heating and distribut- 
ing tray design provides greater spillage edge — extra-efficient 
air separating trays remove more oxygen and gases through 
full counterflow design. Protects boiler and associated steam 

ee ; and condensate equipment from corrosive attack. 


4 Stainless steel “scorns” corrosion... It’s standard with all 


ALLIS-CHALMERS PRODUCTS: Look to Allis-Chalmers 
for compressors; controls; coolers; crushers; earth- 
moving equipment; engines; generators; industrial 
systems; kilns; lift trucks; motors; pumps; rectifiers; 
screens; electrical generation and distribution equip- 
ment; tractors; transformers; unit substations; valves; 
water conditioning equipment. 


ALLIS-CHALMERS 





PUMPING 15 million gallons daily 


City of JOLIET, ILL. 
Sewage Treatment 
Plant with its three 
ROILINE Engines 


AOIUINE ENGINES 
with Aewoge 


Pumping fifteen to twelve million gallons! 
Joliet’s city sewage treatment plant does it— 
every day. 


The Worthington sewage pumps are driven 
through Amarillo right angle gears by 
ROILINE Engines using sewage gas for 
fuel. 


ROILINE Model L-3000 runs continuous- 
ly, 107 hp at 545 rpm, capacity 10,400 gpm; 


Send for literature 


ARIZONA, Casa Grande, Engine Service Company, Inc. 
ARKANSAS, Paragould, Wonder State Manufacturing Co. 
CALIFORNIA, Long Beach and Bakersfield 
Engine & Equipment Company 

COLORADO, Denver, Emrick & Hill Engine & Equipt. Co. 
KANSAS, — =. and Great Bend 

Carson Machine & Supply Co. 
LOUISIANA, New Orieans and Shreveport 

Southern Engine & Pump Co. 


OKLAHOMA, Oklahoma 


Water & SEWAGE Works, August, 196] 


SEE YOUR ROILINE ENGINE DISTRIBUTOR 


MICHIGAN, Reed City, Hafer Engine Company 
MINNESOTA, Minneapolis, Central Equipment Co. 
MISSISSIPPI, Jackson, Southern Engine & Pump Co. 
NEW JERSEY, Kenilworth, Callahan Equipment Co. 
NEW YORK, Syracuse, Schenectady and Lisbon 

J. C. Georg Corporation 
OHIO, Columbus, Cantwell Machinery Company 


Carson Machine & Supply Co. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. ’ 


do it 


12-cyl., 634-in. bore x 7-in. stroke, 3006 cu. 
in. displ. 


ROILINE Model H-2000 as an auxiliary, 
75 hp at 637 rpm, capacity 7,300 gpm; 8-cyl., 
634-in. bore x 7-in. stroke, 2004 cu. in. displ. 


ROIuINE Model L-3460 as a standby, 
151 hp at 530 rpm, capacity 15,300 gpm; 
12-cyl., 7%-in. bore x 7-in. stroke, 3468 cu. 
in. displ. 


517 


PENNSYLVANIA, wed P. C. McKenzie Company 
R. R. Reck Company 
TEXAS, ps Dallas, San ee Kilgore, 
Corpus Christi, Beaumon 

Southern Engine & Pump Co. 

Lubbock, Farmers Supply 

Odessa, General Machine & Supply, Inc. 

Wichita Falls, Nortex Engine & Equipment Co. 


WYOMING, Casper, Emrick & Hill Engine & Equipt. Co. 
New York ® Tulsa ® Huntington Park, Calif. 


Factories: Waukesha, Wisconsin and Clinton, lowe 


City and Tulsa 








NEW DOWPAC 
MEDIA TREAT 
SEWAGE AND 
WASTE FAST IN 
LITTLE SPACE 


... DIS. offers low-cost 
pilot plant to prove system for 
your waste conditions! 


Dowpac provides tremendous surface area in a small volume of 
space, it weighs little, and tower maintenance costs are negligible. 


Contoured plastic sheets of 
Dowpac® packing media interlock 
(above) to form a continuous, light- 
weight grid for low-cost treatment 
of water-borne wastes. Because of 
light weight and high operating 
efficiency, a waste treatment system 
using Dowpac requires much less 
land area for construction than 
other waste systems, while operat- 
ing at higher waste concentrations. 


Cost advantages — Economical first 
cost .. . low maintenance and oper- 
ating costs . . . conserves expensive 
land. Operating advantages—large 
area for bacterial growth .. . effi- 
cient aeration . . . freedom from 
plugging. Total advantages—a 
D.L1.S. waste treatment system using 
Dowpac costs you less to install and 
operate and treats more waste faster, 
at higher concentrations, than other 
kinds of systems. 


Pilot plants employing Dowpac can 


be rented or purchased, and D.I.S. 
engineers will help customers develop 
the most effective use of Dowpac 
for their particular waste condi- 
tions. Dow Industrial Service works 
with industries of every kind, any- 
where in the U.S. Further, D.I.S. 
offers consulting laboratory service 
for water and waste treatment, 
backed by technical resources of THE 
DOW CHEMICAL COMPANY. For further 
information, write 

or call DOW INDUS- 

TRIAL SERVICE, 

20575 Center 

Ridge Road, 

Cleveland 16, O., 

Dept. WSW8. 

FREE BOOKLET on low-cost, 


high efficiency waste treatment 
Dowpac. Send for a copy 


Dowpac is a trademark 
fer packing media— 
not pilot plants 


DOW INDUSTRIAL SERVICE © Division of The Dow Chemical Company 
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Dependable Darling Gate Valves 
open fully, close tight—with ease 


The fully revolving double disc parallel seat 
and wedge design minimizes friction, avoids 
concentration of wear, and automatically 
compensates for valve seat deflection. 


Gate discs are independently hung and free 
to revolve. They change their seating position 
at each closing. All working parts are perfectly 
plain. There are no pockets to collect sediment 
or prevent free and easy movement. 


For assured ease of operation, minimum 
maintenance, long trouble-free service life, 
you can depend on Darling. Our engineers are 
always glad to assist you in determining the 
right valves for your service conditions. 
Darling Catalog No. 57 gives complete speci- 
fications. Write for your copy today. 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 11, Pa. 


The Canada Vulve & Hydrant Co., Ltd., Brantford 7, Ontario, Canada 
Vennes Darling-France, 23 rue du Commandant Mouchotte, St. Mandé, France 


YOU CAN DEPEND ON 


GATE + BUTTERFLY +» CHECK + SPECIAL VALVES + FIRE HYDRANTS 
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THE LEADE 


for Accurately Measuring Wide Range of Flows 


This water meter is a unique combination of a Current Meter, 

to measure high rates of flow, and a Disc Meter, to measure 

low rates of flow. They are combined in a single bronze case 

with a mechanical compound lever type valve, for the purpose He rse y" Sp arli ing 
of accurately measuring a larger range of flows than can be P C, 

measured by any single meter. Hersey compounds are ideally MM SO ee 
suited for apartment buildings, hotels, hospitals and schools. HERSEY. PROONETS 

Sizes 2’, 3’, 4’, 6” in single Bronze Case. 8’ and 10’ in Iron phish re wos os 
Cases with external bronze by-pass 


Branches: Atlanta, Boston, Chicago, Cleveland, Dallas, Denver, Kansas City, Mo., Los Angeles, New York, Philadelphia, Portland, Ore., San Francisco, Seattle. 
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IOWA Valves and Hydrants 


by the carload to meet San Jose 
Water Works’ growing requirements 


is 
‘eienoed ot hae eubaivinton of Gan Je 


Unloading scene as IOWA hydrants are 
delivered by the carioad to San Jose 
Water Works. 


Two IOWA gate vaives and a new hydrant 
being instalied. Hundreds of these lowa 
products. are important components of 


Carloads of 1owa gate valves and hydrants were 
purchased by the San Jose Water Works (an 
investor-owned, private company established in 
1866) for installation in their rapidly expanding 
system which serves seven cities and unincor- 
porated areas in Santa Clara County, California. 

Over 17,000 new water service connections 
were made in the last two years along 1200 miles 
of water mains to help care for a metropolitan 
population (Approx. 306,000) which has doubled 
since 1950. 


Iowa products were selected to be a part of 
the San Jose Water Works’ growth because of 
their proved dependability with minimum main- 
tenance and assurance of long-life performance. 

Every year more and more IOWA valves and 
hydrants are installed to serve the needs of 
growing communities like San Jose. Experience 
shows that 1owa products have that extra qual- 
ity of materials, that extra-precise fitting and 
assembly that makes for longer life and easier 
maintenance. 


Let us send you details on the complete IOWA line 


IOWA VALVE COMPANY 


Oskaloosa, lowa 


Subsidiary of James B. Clow & 
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Offices in principal cities 
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TRUE EFFICIENCY WITH FLEXIBILITY 


HI-CONE 


SURFACE AERATOR 


BEAM 


ROTATING 
“CONE” 





ADJUSTABLE 
WEIR TROUGH 


_. SUBMERGED NO AUXILIARY 
- BEARINGS OR EQUIPMENT 
SHAFTS 























> ig oo# Le BA, ¢yaert x tw? ¥r\% FAB alls TS 2 gat Make Sey 
eo Se A ee ek ee seers eh Wee ences 





Units for ALL Sizes of Waste Treatment Plants 


THE TRUE EFFICIENCY of any type of sewage aerating equip- 
ment is best measured in terms of oxygen dissolved into the 
sewage, not air ‘‘delivered”’ to it. Until the oxygen is in solution, 
it is not available to the aerobic organisms responsible for 
purification. 

As a result of recent investigations, it is becoming increasingly 
apparent that oxygen absorption is almost entirely dependent 
on the rapid and continuous creation of liquid-to-air interfaces. 
This fact has been long known but not forcibly demonstrated 
until recently. All oxygen absorption occurs at the liquid ‘‘sur- 
faces’’—regardiess of equipment design or method of aeration. 


Therefore, the gauge of efficiency, whatever type of equipment 
you consider, is ‘‘Ibs. of oxygen absorbed per KWH.” 
Compare Hi-Cone’s “efficiency rating’’ with any other aeration 
equipment. At the same time, investigate the ease with which 
Hi-Cone handles variations in waste flows and strength through 
easily adjustable weirs and variable operating speeds. You can 
get this information by asking your Yeomans representative or 
the factory for the studies offered at right. 


YEOMANS 


1999-9 N. Ruby St., Melrose Park, Illinois 
WASTE HANDLING SPECIALISTS FOR OVER 60 YEARS 
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TYPICAL FLEXIBILITY AND EFFICIENCY OF NO. 70 HI-CONE 
(GXYGENATION CAPACITY—20° TAP WATER) 





Inches of 
Cone 
Exposure 





38.7 | 
540 ‘10.0 
P-2%: a 4.9 

: 9.5 








Now Available! Basic Data For 
Evaluating Aeration Equipment 
C) Activated Sludge Plants 
[] Aerobic Digestion Plants 


[] Aerator Performance Studies _—-6139 





Up to 150 tons of lime a day can be recovered by 
Dayton’s Lime Recalcining Plant. City expects to get 


M4 its $1,330,000 plant investment back in 20 years — 
at ity @) ayton = plus a surplus estimated in the millions. Consulting 


Engineers: Black & Associates, Gainesville, Florida, 


self-amortizing lime recovery plant 
designed around Magnetic Flow Meters 


Dayton, Ohio’s million dollar lime recalcining 
plant would warm the cockles of the thriftiest 
Scotsman’s heart. Designed to recover lime used 
in softening city water, the plant actually 
recovers up to 20% more lime than originally 
added, with additional capacity to process most 
of the lime sludge accumulated over the last 5 
years! City plans to sell the overage — recover 
its investment in short order. 


Dayton's Lime Recalcining Plant was designed 
around Foxboro Magnetic Flow Meters. 
Sludge, which would foul-up conventional head- 
loss devices, is easily measured since these 
unique meters have no flow restrictions. Meas- 
urement is instantaneous—continuous—linear. 
Rate of flow to centrifuges can be controlled 
exactly. 


Maintenance on the Magnetic Flow Meter is 
practically nil. There are no pressure taps to 
get plugged or frozen . . . no seals or purges 
. +. No moving parts to foul. 


For practically any liquid, however “difficult”, 
you'll find the Foxboro Magnetic Flow Meter a 
sound investment. Find out about this fabulous 
instrument today. Ask your Foxboro Field Engi- 
neer for details, or write for Bulletin 20-14C. 
The Foxboro Company, 898 Neponset Avenue, 
Foxboro, Massachusetts. 


FOXBORO 


REG. U.S. PAT. OFF. 





i | 
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Three Foxboro Magnetic Flow Meters record and control the flow of 
sludge to centrifuges at Dayton’s Lime Recalcining Plant. Meters cannot 
plug up because they have no flow restrictions. 


“Graphic control panel in Feed End Building is helpful in breaking in 


new operators and in explaining the operation to visitors,” reports 
Plant Supt. Robert C. Stout. 
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are your 
meter specifications 


REALLY 
UP TO DATE 
? 


New Trident Model 60 Water Meter 
the sealed meter that can be 
repaired, reset, and calibrated 
economically in your own shop . . . 
with complete interchangeability of 
parts that fit older Tridents and 
eliminate scrapping major units 
because of wear in minor parts. 


It’s good business to take advantage of 
every improvement. It’s also good business 
to avoid the pitfalls of progress . . . com- 
mon pitfalls like obsoleting previous 
investments at a loss . . . or committing 
yourself to a new design that turns out to 
be incompatible with the next improve- 
ment . . . or burdening yourself with too 
many makes and models to take care of. 

Trident disc meters give you flexibility, 
all the advantages of modern sealed con- 
struction, and protect your investment. 
Every improvement has been designed to 
fit every older Trident. You actually 
modernize any or all of your Tridents, 
depending on your conditions, as you 
repair them . . . at far less cost than “scrap 
and replace” programs. Every design 
“first” in Trident’s history, including the 
new Trident Model 60 Sealed Meter. . . 
and every design improvement now on our 
drawing boards . . . maintains this rigid 
60-year-old policy. 

Your best assurance of up-to-date-ness 
. . . for tomorrow as well as today . . . for 
old meters as well as new . . . is a specifi- 
cation that reads “Trident.” 


METER / COMPANY 


LIQUID METER DIVISION 
47-25 34th Street, Long Island City 1, N.Y. 





OFFICES IN PRINCIPAL CITIES 


In Canada: Neptune Meters Ltd. 
1430 Lakeshore Rd., Toronto 14, Ont. 











Building A Prison Treatment Plant 


@ BUILDING A TREATMENT PLANT 
within the grounds of a prison poses 
some special problems for a con- 
tractor — above and beyond those 
posed by a creek-side site and one 
of the area’s worst winters in many 
years. 

It requires special clearance for 
contractor personnel, difficulty in ob- 
taining skilled labor and a closer- 
than-ordinary watch on tools and 
equipment, since the “residents” of 
the area are not noted for honesty. 

It also imposes limitations on com- 
pletion time, because the installation 
not only must serve an expanding 
“population,” but is also part of over- 
all plans for clearing the nearby 
Potomac River of its excessive bur- 
den of pollution. 

For these reasons, and including 
some disputes between the contrac- 
tor and the District of Columbia’s 
Sanitary Engineering Division over 
“or equal” equipment and materials, 
construction hasn’t always proceeded 
smoothly on a new treatment plant 
for Washington, D. C.’s Correction- 
al Institutions at Lorton, Va., about 
20 miles downstream on the Potomac 
from the city limits. 

The prison itself is a little unusual 
as such institutions go: It is a city 
prison, but because the District is a 
federal territory, the prison has all 
the attributes of a state prison. 


an 


LOOKING INTO PRIMARY clarifier, 
showing installation inside. 


Among the inmates are men and 
women who cover the complete spec- 
trum of crime from juvenile delin- 
quency, panhandling and drunkenness 
to murder and other capital crimes. 
Security in some areas is tight. 


_' i, 
DETAIL OF FLUME, showing twin 
channels. Comminutors will be in- 
stalled at point near man's feet. 


The prison installation covers a 
total of more than 3,500 acres, in- 
cluding shops, dormitories and farm 
areas, and has a present population 
of about 3,000. The new plant, just 
completed, replaces two very much 
older and now inadequate treatment 
plants, and is designed to give full 
treatment to a capacity of three- 
quarters of a million gallons a day. 
Its capacity can be increased in the 
future, to serve a population of 6,500. 
The new plant also eliminates the 
need for a new small plant to serve 
a projected new Youth Correction 
Center and provides a central treat- 
ment facility instead of three iso- 
lated plants. 

Hilly terrain poses another special 
problem for construction of about 
eight miles of sanitary sewer line 
being built within the prison grounds 
by prison labor to connect with the 
new plant, replacing some older lines. 
Several pumping stations will be built 
as part of this system. For the mo- 


by E. E. HALMOS, JR. 


Construction Editor 


ment the plant will be served by exist- 
ing lines from the various prison 
buildings, which also include a 
slaughterhouse, to give treatment be- 
fore discharging into a tributary of 
Occoquan Creek, itself a Potomac 
tributary. The two older plants will 
be abandoned as soon as possible 
once the new installation is in full 
operation. 


Plant Details 


The new plant is sited in the 400- 
ft wide valley of a small creek (Mill 
Branch) which had to be relocated, 
in part, to accommodate the instal- 
lation and which was the cause of 
part of the construction troubles. 

Beginning at the south end of the 
site, raw sewage enters a double- 
barrelled Parshall flume, 48 ft long 
by 7 ft 8 in. at its widest, equipped 
with two comminutors and a grit 
chamber. From the reinforced con- 
crete flume, the flow passes through 
16 in. OD cast iron pipe with me- 
chanical joints, a distance of 125 
ft to the primary clairfier, a con- 
crete structure 55 ft in diameter, 16 
ft 5 in. deep, with reinforced con- 
crete walls 15 in. thick. 


ANOTHER VIEW of primary clarifier. 


Water & SEWAGE Works, August, 1961 








From the clarifier the next step is 
a 90 ft diameter trickling filter, 5 
ft deep to the top of the channel, 
with 8 in. thick reinforced concrete 
walls; thence to a final clarifier of 
the same dimensions as the primary 
to a chlorination chamber and an out- 
fall into the creek. 


INSTALLING 16-in. pipe to connect 
clarifier with trickling filter. Badly de- 
composed grey shale on sides of hill is 
typical of ground in area. 


Sludge, meanwhile, is moved to a 
digester, 45 ft in diameter, 22 ft 
high, with wall thicknesses varying 
from 18 inches to 12 inches in thick- 
ness. It moves from this digester to 
8 drying beds, covering a total area 
of 165 by 83 ft, separated by 8 in. 
thick concrete walls. The drying beds 
have a working depth of 2 ft 6 
inches above tile underdrains. They 
are filled with 12 to 18 in. of washed 
gravel, then 12 in. of filter sand, 





Ac he ee 
Sp FE 
GRAVEL UNDERDRAINS are installed 
around digester and control building, 
to relieve pressure from sheer bank to 
the rear. Facing is of prison-made 


brick. 
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thus permitting an 18 in. freeboard. 
Dried sludge will be used, at least 
in part, on the prison farms. Fluids 
will be chlorinated before discharge 
into the creek outfall. 

Attached to the digester tank is 
the two-story control building, which 
will house pumping and electrical 
equipment, as well as office space 
and other accommodations for op- 
erating personnel. Built of block 
and prison-made face brick, this 
structure has cast-in-place concrete 
floors and rear wall to aid in taking 
pressure from a steep hillside be- 
hind it. 


Construction Work 


Clearing the site for these struc- 
tures and the accompanying pipe- 
lines and other utilities presented no 
special problem for the contractor 
(Rogers & McGrath, Inc. of Wash- 
ington, D. C.) in most areas. 

The general underlying soil is a 
badly decomposed grey shale, which 
can be moved with reasonable ease 
by tractor-mounted rippers, back- 





FINAL CLARIFIER. This is the tank 
that was "floated" by flood. 


and crane shovels. A small 
amount of blasting was necessary in 
only one spot, where the control build- 
ing is set almost flush into the hill- 
side. 

Where the trouble turned up was 
in the area under the sludge drying 
beds. Here, a centuries-old accumu- 
lation of silt, decomposed rock and 
waste materials had to be mucked 
out with cranes to depths of up to 
15 ft, to reach a firm sand and 
gravel strata; then the area had to 
be backfilled with bank run gravel. A 
total of about 20,000 cu yds of ma- 
terial had to be moved during con- 
struction. 

Circular walls of the various tanks 
were formed through use of pat- 


shoes 








is 


CHLORINATION CHAMBERS. These 
tanks served as septic tanks during con- 
struction. 


ented, plywood faced forms (Uni- 
versal) which could be held without 
undue strongback and waler bracing. 
Circular form was achieved by using 
standard 2 ft wide panels of vary- 
ing heights, then using standard 2 in. 
fillers to get proper curvature. 

Because the decomposed shale in 
most of the site provides firm foot- 
ing for the heavy concrete structures, 
no unusual foundations were neces- 
sary. The biggest problem was in 
shaping the sloping bottom slabs of 
the various circular structures to con- 
siderable slope, in some cases, to- 
ward the center. 

These slabs vary in thickness from 
4 inches in the trickling filter to 8 
in. in the primary clairfier, to 24 
inches at the center of the digester. 
Slope, from outer edge to center, 
varies from 12 inches in the trickling 
filter to 5 ft in the digester. Sludge 
bed walls stand on conventional 1 x 
3 concrete footings, resting on the 
backfill in this area. 

Exacting specifications laid down 
by the city and its consulting engi- 
neers dictated hand screening and 





GENERAL VIEW of installation, look- 
ing north. Sludge beds in foreground’ 
control building digester at center left. 

















smoothing of these floor areas, to 
meet the required accuracy. 

A further problem in pouring the 
walls and slabs was the city’s re- 
quirement of its “Class A” concrete 
—a six-bag mix to reach 3,000 psi 
in 28 days. This material gets an 
initial set rather quickly, so pouring 
operations had to be carried on con- 
tinuously, once started on any struc- 


ture. Concrete was delivered in road- 
mix trucks, by the Virginia Concrete 
Co., from a plant at Springfield, Va. 
about eight miles from the site. A 
total of about 1,400 cu yd of con- 
crete went into the job. 

Testimony to the strength of the 
concrete design came unexpectedly 
when a small flood and seepage ac- 
tually “floated” the clarifier, by a 
few inches, above its original level. 
It has since been restored to proper 
level by water flotation and grouting. 
Not a single crack appeared in the 
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entire structure, despite the unusual 
stresses and pressure. 


Credits 


The plant is being built for the 
District by the Department of Sani- 
tary Engineering, of which David V. 
Auld is director, with E. H. Bowen 
as construction engineer. 

Consultants are Massey Engineers, 
of Alexandria, Va. Superintendent 
for Rogers and McGrath has been 
P. L. Grinder. 





New Treatise on Timber 
Piles for Foundation 
Engineers 


A new 62-page book, “Pressure 
Treated Timber Foundation Piles for 
Permanent Structures,” published by 
the American Wood Preservers In- 
stitute provides a broad range of 
working information for foundation 
engineers in the design and con- 
struction of their projects. 


Highlights of the subject matter 
are: the use of timber piles, classifi- 
cation and function of end-bearing 
and friction types, load limit fac- 
tors, preliminary soil exploration, 
risks in using untreated piles, com- 
plete specifications for selection of 
timber and of preservatives and 
treatment. Foundation design and 
driving data include graphs, tables 
and formulae as well as informa- 
tion on typical air, steam and diesel 
hammers. 

This useful and well ‘illustrated 
book may be purchased from the 
American Wood Preservers Institute, 
111 W. Washington St., Chicago 2, 
Ill, for $1.50 per copy, postpaid. 


A Study of Convective 
Currents in Water 


The Toepler Schlieren method was 
used in a recent study at the Na- 
tional Bureau of Standards to ob- 
serve the convective currents that 
occur in water exposed to normal 
evaporative cooling. 

Vigorous and persistent mixing 
motions, which took the form of 
plunging vertical sheets with occa- 
sional columnar plunging, were con- 
vective currents induced by the nor- 
mal evaporative cooling of the sur- 
face layer of quiescent-appearing 
water. 


Experimental results indicate that 
such phenomena occur naturally and 
continuously in any lake, pond, or 
other body of water exposed to still 
air, and that they become increasing- 
ly vigorous when the air circulates 
freely over the surface. These re- 
sults, in line with those derived the- 
oretically by other investigators, will 
be of aid to engineers and scientists 
dealing with thermal convection prob- 
lems in the fields of hydraulic en- 
gineering, oceanography, meteorology 
and astrophysics. 


Water Survey Report of 
Houston-Gulf-Coast area 
Available 


The first complete report on the 
water resources in the Houston-Gulf- 
Coast area bears out belief in the 
region’s ability to serve new indus- 
try permanently with abundant sup- 
plies of low cost water. 

The authoritative study was made 
by the Houston engineering firm of 
Lockwood, Andrews & Newman, Inc. 
who were commissioned by Texas 
National Bank of Houston. The re- 
sults have been compiled into a tech- 
nical report which is now available 
to industries throughout the U. S. 

Unlike many regions of compar- 
able size and industrial activity, the 
Upper Gulf Coast has always en- 
joyed a huge surplus of low cost 
water. This very abundance has dis- 
couraged advanced planning on an 
inter-urban basis for regional water 
development and allocation plans. 

In 1960, however, a plan was 
adopted to assure that industry’s de- 


mands for water in the Houston 
area, including the very promising 
Lower Trinity Valley, will be satis- 
fied well into the next century. 

Completed late in April of this 
year, the engineer’s report includes 
detailed information on the immedi- 
ate ground and surface water sup- 
plies, potential supply and projected 
demand through the year 2,000, maps 
of water storage reservoirs, water 
supply canals both public and pri- 
vate, ground water distribution. 

Requests for the water survey 
should be typed on company letter- 
head stationery and directed to Busi- 
ness Development Department, Texas 
National Bank, Box 2559, Houston 
1, Texas. 


World’s Largest Clay Pipe 
With a Factory-Made 


Compression Joint 


A clay pipe, 42 in. in diameter, 
five ft in length and weighing 2800 
lb is being installed in Hoquiam, 


Wash. According to Gladding, Mc- 
Bean and Co., it is the largest clay 
pipe with a factory-made compres- 
sion joint in the world. Previously, 
they stated, a 39-in. diameter pipe 
was the largest ever made. 
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A discussion on cylinder operators concludes a series of articles on .. . 


Butterfly Valve Actuators—Part Ill 


@ THE CYLINDER operator, at this writing, is the most 
popular actuator for butterfly valves in water filtration 
plants and in many sewage treatment plants. Reasons 
behind its wide usage in these fields are: the cylinder is 
ideally suited for butterfly valve actuation ; there is nor- 
mally a source of hydraulic or pneumatic power avail- 
able for other services and it is convenient to use this 
source for valve actuation. 

The butterfly valve disc and shaft rotate approximately 
90° from the full open to the full closed position. To 
rotate the disc, a torque must be transmitted through the 
valve shaft to the disc to overcome resistances opposing 
this movement. These resistances are seating friction be- 
tween the valve disc seating edge and the rubber seat; 
bearing friction resistance between the valve shaft and its 
bearings; and the forces that tend to close the valve 
brought about by water flowing over the disc surface. 
This last phenomenon is referred to as fluid dynamic 
torque and is due to the air foil effect of the line fluid as 
it flows past the leading edge of the valve disc. To over- 
come these forces, it is desirable to use a relatively low 
fluid power pressure in the actuator. This keeps main- 
tenance at a minimum and provides a smooth and ad- 
justable valve opening and closing speed, helpful in pre- 
venting pulsations and water hammer in the pipeline. 

The cylinder operator, because of its long stroke and 
constant piston area throughout the stroke, can be de- 
signed to produce required torques at relatively low cyl- 
inder pressures (in the 50-100 psi range). Low cylinder 
pressures mean longer life and less leakage and main- 
tenance at the piston rings or cups. The long stroke also 
permits use of longer lever arms connecting the cylinder 
to the valve shaft, thus keeping the stem and bearing 
loadings down to a minimum, again increasing the life 
and reducing maintenance. The ports of the cylinder may 
be equipped with flow control devices for adjusting the 
speed of opening or closing the butterfly valve. 


Power Sources For Cylinder Actuation 
Water Actuation 


Water power has been used successfully for many 
years as a source of cylinder actuation, especially in water 
filtration plants where the supply is always available. 
Its advantages, other than convenience, are. primarily 
that it is an incompressible fluid and provides instant re- 
sponse for positive positioning of the valve disc at a con- 
stant rate. The constant rate is most desirable in a rubber 
seated butterfly valve, as the life of the rubber seat is 
dependent upon the speed which the valve disc enters or 
leaves the rubber seating surface. Rapid movement of the 
disc across the seat tends to distort the rubber and in- 
creases wear. While it is not the intent of this article to 
cover valve controls but simply the actuator itself, it is 
basically true a cylinder with an incompressible fluid will 
assume a set position faster and with less overshoot than 
cylinders actuated by compressible fluids. One other 
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by A. E. HATCH 
B-I-F Industries, Inc. 
Providence, Rhode Island 


factor in favor of water is there is usually a source of 
water pressure available independent of electrical power 
and not subject to failure, such as city water or an ele- 
vated tank that can supply water pressure in an emer- 
gency for valve operation. 

The disadvantages of water are that the discharge from 
the cylinder on each stroke must be piped to a drain. 
Also, there may be a corrosion problem if adequate ma- 
terials are not selected for the internals of the cylinder. 
Corrosion and scale in the cylinder can cause damage to 
the piston cups or rings and thereby affect the efficiency 
of the cylinder. To eliminate this many valve manufac- 
turers and engineers have recommended the use of non- 
corrosive materials on the cylinder heads and pistons. 
This is a small initial added expense, but it is well worth 
the investment to insure long and trouble-free cylinder 
life. Bronze heads and pistons have become the most 
popular metal in low pressure water cylinders to elimi- 
nate this problem. In all installations a quality strainer 
should be installed in the supply line to the cylinders. 


Pneumatic Actuation 


Air, as a source of cylinder power, has been used quite 
successfully in recent years. Its main advantage is that 
it is clean, for there is no exhaust fluid disposal prob- 
lem. Further, the corrosion problem can be minimized, 
provided air dryers and filters produce clean, dry air. 
The main disadvantage of a compressible actuating 
medium for the rubber seated butterfly valve is its fail- 
ure to provide a constant disc speed across the rubber 
seating surface as outlined above. Unless utmost care 
is taken, the valve disc remains full closed until pres- 
sure builds up in the cylinder sufficient to overcome 
the valve seating torque. The disc then jumps off the 
valve seat at a speed which can be detrimental to the 
life of the rubber seat. On non-tight closing butterfly 
valves, this problem is not a factor and the use of air as 
a power source is widely used. Air actuated cylinders, 
in many instances, require the additional expense of 
providing air dryers and other accessories. It should 
also be noted that an air compressor is necessary, plus 
adequate storage compression tanks to provide pressure 
in the event of power failure. 


Oil Actuation 


Oil pressure has not been used to any great extent in 
the past in water filtration and sewage plants as the ad- 
vantages have not outweighed the additional expense of 
providing a complete oil system purely for valve actua- 
tion. Occasionally, in large plants where there is a freez- 
ing problem eliminating the use of water, and the use of 





a compressible fluid such as air is not 
desirable, the hydraulic oil system is 
the answer and has been used very 
successfully. Another advantage of 
an oil system is that the corrosion 
problem in the cylinder itself is held 
to a minimum. The cylinder pressure 
is dependent, as is the pneumatic 
system, on air compressors and pump 
motors and is, therefore, susceptible 
to power failure. 

There are combinations of this 
power actuation which, while more 
expensive, are used occasionally, such 
as air cylinder operators with tandem 


Fig. |. RACK and gear arrangement. 


hydraulic cylinders to provide smooth 
operation and eliminate the jumping 
action of the valve unseating. In most 
systems of this type, the hydraulic 
cylinder has a connection between the 
cylinder ports with an adjustable ori- 
fice in it. This allows the oil to re- 
circulate while the speed of valve 
opening or closing can be governed 
by the adjustable orifice. 


Mounting Arrangement of 
Cylinders on Butterfly Valves 


Rack and Gear 


The rack and gear arrangement in 
Fig. 1 has been promoted by some 
manufacturers, and it has the advan- 
tage of producing a constant torque on 
the valve shaft throughout the entire 
stroke of the cylinder. It also has a 
rigid mounted cylinder with a guided 
piston rod to eliminate any side 
thrust on the piston rings or piston 
rod bearings. This type of linkage is 
most generally used on open and shut 
applications and not for throttling as 
any back-lash or slippage in the gear- 
ing would cause a fluctuating control 
system. In addition to the possibility 
of “play” in the gearing, this linkage 
is also susceptible to foreign matter 
jamming between the gearing and 


the piston rod rack. Considerable 
thrust is required to hold the piston 
rod rack onto the gear, and the forces 
imposed must be overcome by the 
cylinder piston. 


Swivel 


The swivel type construction as 
shown in Figure 2 is the most wide- 
ly adopted and has the advantage of 
being very compact with practically 
no side thrust on the piston rings and 
piston rod bearings. The cylinder 
lever arm can be arranged on the valve 
shaft to produce the maximum torque 
where it is needed most, and a min- 
imum torque with the valve open 
where bearing friction is practically 
the only torque to be overcome. This 
allows for a more economical instal- 
lation that provides ample operator 
power to the valve shaft. The only 
disadvantage to this linkage is the 
cylinder pivots and flexible hose must 
be supplied between the cylinder 
ports and a rigid connection on the 
valve bracket. Hoses are now avail- 
able that will provide many years of 
trouble-free service. 


Toggle Link 


The toggle link, as shown in Fig- 
ure 3, has a rigidly mounted cylin- 
der, and has been used successfully 
for many years. It is not as compact 
or as efficient an arrangement as the 


Fig. 2. SWIVEL TYPE cylinder arrange- 
ment, 


other two types, and there is more 
side thrust on the piston rod. 


Factors Affecting Cylinder 
Operation and Life 


AWWA Specifications 
While it is not the intent here to 





Fig. 3. TOGGLE LINK cylinder ar- 


rangement. 


have detailed discussion of cylinder 
design, a few items will be discussed 
that could aid the user in selecting 
cylinders that will give him the long 
service he requires. American Water 
Works Association Specification C- 
504-55-58 outlines materials of con- 
struction for pneumatic or hydraulic 
cylinders. The specifications are 
based on long field experience and 
cylinders purchased to these specifi- 
cations will give excellent service. 


Cylinder Pressure 


There are a few basic features af- 
fecting cylinder life and maintenance 
that we will cover here, these being 
pressure, cylinder roundness and wall 
finish, piston cups or rings, piston 
rod finishes, and dirt or scale. Re- 
garding pressure, it is fairly safe to 
say maintenance goes up with the 
cylinder pressure. As the pressure 
goes up, there is more elongation of 
the tie rods or working of the seals 
between the cylinder head and piston 
barrel, and simply more all-around 
strain on cylinder working parts. As a 
rule of thumb, we would recommend 
that cylinder pressure be kept under 
150 psi, with pressures in the vicinity 
of 50-100 psi being about the ideal for 
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Fig. 4. ADJUSTABLE stops. 


water cylinder operated, rubber 
seated butterfly valves. 


Roundness 


Roundness is the heart of all cyl- 
inder operation ; the cylinder barrel, 
piston, and piston rings, or cups must 
all fit together with fairly close toler- 
ances and be absolutely symmetrical 
around the piston rod. To assure this 
until a few years ago, water works 
engineers and users called for cyl- 
inder barrels of cast iron lined with 
bronze tubing. As it is not desirable 
to hang a heavy cast iron cylinder on 
the butterfly valve, manufacturers in 
later years have switched to stronger, 
more rigid cylinder barrels of cen- 
trifugally cast bronze with excellent 
results. The wall finish on the inside 
of the cylinders is also very impor- 
tant. AWWA specifications call for 
the inside diameter to be honed to at 
least a 15 RMS (Root Mean Square) 
finish. 


Piston Seals 


Three basic types of piston seals 
have been used, the first being cups of 
leather construction. While these 
have been used for many years. their 
disadvantages are that they have a 
high friction coefficient against the 
wall of the cylinders, and they absorb 
water, causing swelling. O-rings have 
been used in many instances and, 
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while their friction is low, they do 
have a tendency to twist or spiral in 
the piston slots. In recent years, “U” 
or “V” packings have been used with 
much success. This type of packing 
can be supplied with a square back 
to eliminate the tendency to twist. 
Friction is low with this type ring. 


Packing 


All types of packing can nuw be 
made of synthetic rubbers that keep 
moisture absorption and swelling to 





Fig. 5. AUXILIARY manual. 


a minimum. It is particularly impor- 
tant that the piston rod have a hard 
finish and be of a non-corrodible ma- 
terial. AWWA specifications call for 
stainless steel piston rods having a 
5 to 10 RMS finish with a surface 
of hard chrome plate, a minimum of 
.0005” thick. This prevents leakage 
on the piston rod itself. The cylinder 
should also be equipped with a dirt 
wiper to clean the piston rod before 
it enters the cylinder. 

The most common cause of cylin- 
der trouble is the presence of dirt or 
scale in the water, damaging the pis- 
ton rings or cups. This point has been 
covered before, and it is sufficient 
that strainers be used and non-cor- 
rosive material be used throughout 
the cylinder where in contact with 
water. However, the trouble that can 
arise from scale in a cylinder cannot 
be stressed too strongly. 


Standard Methods of Actuation 


A double-acting cylinder must have 
pressure applied to one side of the 
piston and removed from the other to 
stroke a butterfly valve. To do this, it 
required either one 4-way valve, two 
3-way valves, or four 2-way valves 
in the control system to the cylinder. 
In most instances, a single 4-way 
valve is used. These valves may be 
hand actuated by lever, remotely 
actuated by solenoids, or driven by 
diaphragms, either pneumatic or hy- 
draulic. Four-way valves are avail- 
able with neutral positions so that a 
valve may be stopped in an intermedi- 
ate position for throttling or control 
purposes. For prolonged throttling, 
a positioner should be used. A po- 
sitioner is an instrument that posi- 
tions a valve to correspond to a signal 
received from a manual loading sta- 
tion or other device such as a level 
or flow controller. Should the valve 
tend to drift from the position called 
for by the controller, the positioner 
takes corrective action and maintains 
the proper position. 


Accessories Available 
Adjustable Stops 


All cylinders or their mounting 
parts should be provided with ad- 
justable stops to terminate the rota- 
tion of the valve disc. These stops 
may be mounted where they are ac- 
cesible as shown in Figure 4. A less 
expensive arrangement is to use the 


cylinder heads themselves as_ the 





stops, making adjustments in the 
link between the cylinder piston rod 
and the valve lever arm. 


Operating Speed 

Where it is required to adjust the 
speed of the closure or opening, speed 
control valves are available for this 
purpose. Where accurate metering 
of the flow from the cylinder is re- 
quired, flow control valves that fur- 
nish free flow in one direction and 
calibrated throttle flow in the opposite 
are available. Where it is not too 
critical an adjustment, simple needle 
valves may be utilized. 


Auxiliary Manual Operation 


Auxiliary Manual Operation is 
available with most cylinder operators 
as shown on Figure 5. 


Valve Position Indicators 
For position indication, all cylin- 
ders are equipped with local indica- 


Fig. 6. 4-WAY VALVE positioner. 


tion and transmitters are available 
for remote position indication, either 
pneumatically or electrically. 


Valve Positioners 

When cylinders are used on a con- 
trol system, 4-way positioners are 
available, either all pneumatic or of 
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the hydro-pneumatic type, as shown 
in Figure 6. 


Fail Safe Protection 


In some instances, it is desirable to 
have a valve closed immediately upon 
loss of power supply. This can be 
accomplished by the use of volume 
chambers to store enough air under 
pressure to close the valve once; or, 
it also may be accomplished by 
springs built into the cylinder. The 
springs are usually used where very 
fast speed of closure is required in 
the event of power failure. 


Conclusion 


We have briefly covered a few de- 
tails on cylinder operators for butter- 
fly valves and some of the reasons 
why they have gained such wide ac- 
ceptance. Actually, any one of the 
sections above could be an article in 
itself. However, we hope this brief 
discussion will be helpful to the 
reader. 





Report from the Columbia 
River Basin Project 


The development of comprehensive 
water resource plans by river basins, 
coordinated among all concerned 
agencies and levels of government, 
and providing maximum benefits for 
all purposes—hydroelectric power, 
irrigation and reclamation, naviga- 
tion, recreation, health, home and in- 
dustry—are basic national goals 
stated by the President in his Natural 
Resources Message of February 23, 
1961. 

“The full development of the pow- 
er and other water resource potentials 
of the Columbia Basin is a vision that 
must be fulfilled,” is a specific goal 
addressed to the Pacific Northwest. 

The Columbia River Basin Project 
was designed to supplement State and 
local planning operations in both wa- 
ter supply and water quality manage- 
ment activities. 

The findings of the project will di- 
rectly aid the programs of agencies 
responsible for conserving and de- 
veloping the water resources of the 
Pacific Northwest to meet the re- 
gion’s growing needs. The project’s 
four major sections, and ways in 
which the findings can be utilized, are 
as follows: 


1. The determination of the water 
requirements for municipalities 
and industries in the Columbia 


Basin region and the develop- 
ment of engineering recommen- 
dations to meet these quantity 
requirements. 

. The development of a water 
management plan to protect and 
control the quality of the re- 
gion’s water resources. 

3. The development of a report on 
the adequacy of water resources 
to meet the needs of the major 
water using groups, making 
available information on the vol- 
ume and the physical, chemical 
and biological quality of the re- 
gion’s water. 

. The identification of research 
needs, with particular emphasis 
on the problems unique to the 
Pacific Northwest region, and 
the recommendation of meas- 
ures for implementing such re- 
search at appropriate public and 
private facilities. 


The report defines the physical 
characteristics, economic character- 
istics, population, water supply and 
quality problems and programs and 
so on of the huge Pacific Northwest. 
It also gives a complete description of 
the organization of the study made 
by the Project. 

Conclusions are reached that, al- 
though distribution of water is not 
good, supply is adequate for the in- 
creasing population of these states. 


Further studies will result in more 
detailed reports on the problems of 
that great expanse of our Nation, the 
Pacific Northwest. 


Spain’s First Prestressed 
Concrete Water Tanks by 
American Firm 

Spain’s first prestressed-concrete 
water tanks have been designed and 
prestressed by the Preload Co., Inc., 
New York, in cooperation with its 
affiliate, Preload Iberica in Madrid. 


The newly completed tanks were 
constructed for the mining town of 
Oviedo in the north of Spain, near 
the Bay of Biscay. Oviedo has al- 
ways had a “dry season” problem, 
with most of its rainfall concen- 
trated in three months of the year. 

To solve the problem, the town 
decided to store water during the 
rainy period for the dry season. Ac- 
cordingly, Oviedo contracted to 
build five identical three-and-a-third- 
million-gallon prestressed-concrete 
tanks, believed to be the largest of 
their kind in Europe. 
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RESEARCH 


PROGRESS 


Salinity, pH, and turbidity were considered in studies of . . . 


Coliform Distribution 


in Central Texas Bays 


@ in 1958 the Texas State Department of Health con- 
tacted the Institute of Marine Science, University of 
Texas, to survey coliform distribution in the Central 
Texas bay systems during 1958-1959. One objective was 
to determine whether sewage effluent being released 
into the bays from river drainage and from towns on the 
baysides produced a potential health hazard. The detritus 
feeding oysters concentrate coliforms along with normal 
food materials. 

Oysters which are taken for commercial purposes in 
Texas must be obtained from bays approved by the Texas 
State Department of Health as being free of contami- 
nation. Such approvel is based on the findings of sanitary 





Table | 


Gallons of certified oysters harvested during the 

1959-1960 oyster season in San Antonio, Espiritu 

Santo, Mesquite, Aransas, and Copano Bays on 
the Central Texas coast* 


Bay Gallons of Oysters’ 
San Antonio 53,073 
Espiritu Santo 19,799 
Mesquite 414 
Aransas* 1,166 
Copano 1,855 

Total 76,307 
‘Reported by only certified dealers. 


"Aransas Bay closed to harvesting on December 20, 1959, by the 
Texas Game and Fish Commission. 











*Values were secured from the Texas State Department of Health 
and do not include the harvest of uncertified oysters. The reported 
numbers of certified oysters are estimated to be 90 per cent of the 
total number of oysters removed from the bays. Total wholesale value 
approximates $425,000 per year. 





and bacteriological surveys made in the ovster producing 
waters. If oysters are to be shipped out-of-state, or into 
Texas towns which have local ordinances prohibiting the 
sale of non-certified oysters, the containers must bear 


‘Institute of Marine Science, University of Texas, Port Aransas. 
*Texas State Department of Health, Austin. 
*Corpus Christi-Nueces County Health Department, Corpus Christi. 
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the certification number issued to the dealer by the Texas 
State Department of Health. The procurement of such 
a certificate is based upon the dealers’ compliance with 
the rules and regulations set forth by the United States 
Public Health Service governing the growing area as 
well as the processing plants. 

In conducting bacteriological surveys of oyster grow- 
ing areas, coliform organisms are used as indicators of 
fecal pollution. Coliform organisms may also be used as 
hydrographical tracers of the distribution of fresh water 
in marine bays because of their short life expectancy in 
the marine environment. The large number of drainage 
systems along the shores of Espiritu Santo, San Antonio, 
Mesquite, Aransas, and Copano Bays (Figures 1 and 2) 
provided an opportunity to investigate the possibility that 
effluents from sewage treatment plants in the water shed 
may render oysters from certain reefs in the central 
Texas bays unfit for human consumption. As a result, 
data on coliform organism distribution, salinity, pH, and 
turbidity were collected from November, 1958, through 
October, 1959, from stations shown in Figure 2. This in- 
formation provided a prognosis of the potential health 
hazard of the bays and revealed hydrographic conditions 
influencing coliform organism distribution in a marine 
environment. 

During the 1959-1960 oyster harvest, 76,307 gallons 
of certified oysters, representing a wholesale value of 
nearly $382,000, were taken from the oyster beds within 
the five bays studied in the survey. The quantity obtained 
from each bay is given in Table 1. 

Espiritu Santo, San Antonio, Mesquite, Aransas, and 
Copano Bays are shallow, marine bays situated entirely 
behind a barrier island extending the length of the Texas 
coast. The only openings through which water may pass 
into the bays are at Port Aransas and Pass Cavallo. A 
complete description of the hydrographic features of the 
area has been given by Collier and Hedgpeth (1950). 
Salinity of the water in these bays varied from 34 parts 
per thousand (0/00) near the mouth of the passes to 
fresh water (.80/00) near the rivers. Oysters will grow 











within a salinity range of 15 to 30 0/00. Annual tem- 
perature ranged from 2° to nearly 40° C. High primary 
production (Odum and Hoskins, 1958) of 5 to 10 
gm/M2/day (annual average) was characteristic. High 
organic matter production was associated with a large 
accompanying population of other marine microorgan- 
isms. Bacterial population up to 10,000,000 per ml of 
bay water by direct membrane filter counts have been 
reported (Jannisch and Oppenheimer, personal com- 
munication ). 

Bay water was turbid throughout the survey as a re- 
sult of the constant wind stirring the clays, detritus, and 
microorganisms from the sediments. Water level changes, 
usually attributed to changes in tide, were nearly always 
caused by northers (wind velocity up to 60 mph) in 
the winter months and southeasterly winds (10 to 30 
mph) during the summer. In general, wind tides ranged 





Table 2 


Estimated populations and average daily sewage 
treatment plant effluent from towns located near 
San Antonio, Aransas, and Copano Bays. 





San Antonio Bay 
Average Daily Flow in Gallons 
3,000,000 

45,000 
11,000 
3,056,000 


City 
Victoria 
Seadrift 
Tivoli 
Total 


Population 


39,800 
12,000 
550 


52,350 





Aransas and Copano Bays 
200,000 

80,000 

159,000 

320,000 


Refugio 
Woodsboro 
Rockport 
Sinton 

Taft 


4,700 
2,000 
3,700 
7,500 
5,000 


less than two feet. 


The principal fresh water drainage into the bays was 
from the Guadalupe and San Antonio River basins, 


which together have an overall air- 
line length of 240 miles and a maxi- 
mum airline width of 90 miles (Fig- 
ure 1). The total water shed area ap- 
proaches 12,320 square miles : Guada- 
lupe drainage containing approxi- 
mately 6,030 square miles of water 
shed; San Antonio River approxi- 
mately 4,190 square miles; and the 
Mission and Aransas Rivers have a 
combined shed totaling approximately 
2,100 square miles. River flow values 
during 1958-59 are presented in Fig- 
ure 3. 


Fig. |. WATERSHEDS AFFECTING 
Copano, Aransas, Mesquite, Espiritu 
Santo, and San Antonio Bays. 


On the immediate water front along 
the bays are the towns of Seadrift, 
Rockport and Aransas Pass, Texas. 
Table 2 lists estimated population of 
towns near the bays and the average 
daily discharge of sewage from each 
town. 

Coliform organisms inhabiting the 
five bays may have originated from 
surface drainage from the water shed 
(Figure 1), small town sewage treat- 
ment plant effluent (Table 2), and 
from indigenous populations of or- 


Aransas Pass 
Total 


235,000 
420,000 


"1,414,000 


8,000 
30,900 





ganisms in porpoises, wild fowl, and 
fishes. 

Greenberg (1956), in a review of 
the survival of enteric organisms in 
sea water, has emphasized that health 
hazards in estuaries, bays, and on 
beaches can be caused by enteric or- 
ganisms. He postulates that coliform 
organisms disappear at a more rapid 
rate than is accounted for by dilution 
alone, with a net result of partial or 
complete disinfection or self-purifi- 
cation of sea water. Many cases of 
typhoid fever and gastrointestinal dis- 
turbances have resulted from the eat- 
ing of raw oysters collected from 
sewage polluted waters (Wise, Win- 
ston, and Culli, 1943). Wise, et al 
(1948) cite an outbreak of food 
poisoning occurring in 1944 as the 
“apparent result” of eating raw 
oysters at a fraternity banquet. The 
oysters were harvested from Galves- 
ton Bay, Texas, and the incident led 
to an investigation of the sanitary 
conditions of the oyster beds of the 
bay. Orlob (1956) lists the effects 
of nutrients, temperature, and sedi- 
mentation on the length of survival 
of sewage-associated bacteria in sea 
water. The survival time was found 
to be approximately one month or less 
for residual E. typhosa, and coliform 
organisms usually have a 90 per cent 
mortality within one to three days. 
Rittenburg, Mittwer, and Ivler 
(1958) found coliform organisms in 
sediments extending considerable dis- 
tances around outfalls discharging 
unchlorinated primary treated ef- 
fluent. No precise estimate was de- 
rived of the survival time of coliform 
organisms in the sediment. Carlucci 


and Pramer (1960) indicate that sea 
water is toxic to E. coli. 

The only known previous study of 
coliform organisms in the Central 
Texas bay system is an unpublished 
report by A. Haneman, Jr. dated 
March, 1938. Sampling stations used 
for the 1938 study are similar to those 
chosen for obtaining data presented 
here. Results of the bacteriological 
examination of B. coli (later termed 
E. coli) were expressed in an arbi- 
trary numerical system (Parsons, 
1952) known by the American Pub- 
lic Health Association as “Method of 
Scoring Oysters” (Table 3). 


i 
a; 


they) 


an/ 


Fig. 2. STATIONS SAMPLED in the 
five days during 1958 and 1959. 


Tests were performed by placing 
five 1 ml portions of 1:1, 1:10, and 
1:100 dilutions in lactose fermenta- 
tion tubes and incubating the tubes 
for two days at 37° C. Tubes con- 
taining gas at the termination of the 
period were transferred to Endo 
or litmus lactose agar plates. Char- 
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Table 3 


Preliminary Sanitation Survey (1937-38)* report of coliform presence 
in Espiritu Santo, San Antonio, Mesquite, Aransas, and Copano 
Bays, Texas, employing Parson's scoring method (Parsons, 1952). 





Station 


Bay 
Sampled Number 





Score for Presence of Coliforms (Month) 
May, 1937 Aug., 1937 


Dec., 1937 Jan., 1938 





Aransas 


0 


| 2° 6 ew eonenawn — 





0.1 


oooooocqc;”jco 


oo 








oO 


oo Oo 0 00 O° 


oo 





Mesquite 





San Antonio 


oO 





Espiritu 
Santo 





0 
0 
0 
0 
0 
0 
0 
0 
0 
0 





*Unpublished; Haneman (1938). 


acteristic types of B. coli were trans- 
ferred to a second lactose broth fer- 
mentation tube and plated on agar. 
The tubes were examined microscop- 
ically to determine if the organisms 
had produced spores. If the presence 
of B. coli was confirmed, values repre- 
senting reciprocals of the greatest di- 
lutions were assigned each tube. Cali- 
brations were made using the follow- 
ing values: 1 for B. coli positive in 
1.0 ce but not in 0.1 cc; 10 if present 
in 0.1 cc but not in 0.01; and 100 for 
B. coli positive in 0.01 cc. The highest 
values of five fermentation tubes were 
added together and the total value of 
the sample scored. It is impossible 
to convert accurately the scores to 
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MPN (most probable number) but 
an approximate comparison could be: 


Score 
0.1 2.0 

0.2 4.0 or 4.5 
1.0 20 

2.0 40 or 45 
10.0 45 

11.0 68 
20.0 400 or 450 
110.0 6,800 


MPN/100 ml 


Procedures 


The stations chosen for sampling 
procedures (Figure 2) were sites of 
commercial reefs being exploited by 


commercial fishermen, and were se- 
lected after considering known rec- 
ords of oyster harvests, reports from 
the State Department of Health and 
information provided by the Texas 
Game and Fish Commission Labora- 
tory at Rockport, Texas. The depth 
of water in the oyster producing areas 
of the bays ranged from 0.3 to 3.0 
meters; the deepest portion in Aran- 
sas Bay extending to approximately 
4 meters (Table 4). 

The reefs were covered by water 
a few centimeters to two meters deep. 
It was noted that most reefs were per- 
pendicular to the average wind di- 
rection. Wind continually washed wa- 
ter over the reefs carrying food to the 
oysters. Salinity and nutritional con- 
tent were satisfactory for oyster cul- 
ture and growth as evidenced by the 
productive commercial reefs in the 
bays. The areas were open to the pub- 
lic and not privately leased. 

The Corpus Christi- Nueces County 
Health Department supplied 100 ml 
sterile sample bottles and prepared 
them with a protective cover of wrap- 
ping paper over the neck and cap. A 
long-handled sampling device was 
used which allowed the collector, 
(from a boat), to open and close the 
bottle in water at a depth of 50 cm. 
above the bottom. The bottle and 
holder were dipped into a chlorine 
solution before immersion. The water 
diluted any residual chlorine adher- 
ing to the bottle and samples. When 
the bottle had been submerged for a 
time sufficient for filling, it was 
capped, brought to the surface, and 
the station number marked on the 
bottle. 

The pH of each sample was de- 
termined in the boat with a Beckman 
Model G pH meter and repeated again 
later in the laboratory. Chlorinity of 
each sample was determined by the 
standard silver nitrate test. A unit 
consisting of a salinometer, photo- 
meter, and thermistor recorded salin- 
ity profiles, temperature, and light 
penetration in situ. No attempts were 
made to convert chlorinity values to 
salinity. 

Samples were placed on a rack in 
a portable ice chest and within twenty- 
four hours from the time of collec- 
tion were transported to the Corpus 
Christi-Nueces County Health De- 
partment Laboratory for analysis. 
Temperature in the ice chest was be- 
low 6° C from the time the samples 
were placed inside until laboratory 































examinations were made. 
Upon reciept at the laboratory, Table 4 
samples were shaken thoroughly and Water depth and minimum, maximum, and average values for tem- 


inoculated into fermentation tubes perature and chlorinity from November, 1958 to October, 1959 
containing lauryl tryptose broth. Di- 
lutions were made with sterile, phos- 
phate-buffered, dilution water. Five em Mini Maxi Average Minimum 
tubes, each containing double strength 
broth, were inoculated with a ten ml “"eses Bay 






























STATION a TEMPERATURE CHLORINITY (0/00) 





Maximum Average 





portion of the sample. Another five  ! 25.4 7.0 28.9 18.7 7.9 18.0 12.4 
tubes, each containing a single 2 7.6 7.0 28.8 18.6 7.8 14.0 10.4 
strength broth, were inoculated with : a “ 28.4 18.4 19 14.4 10.5 
a 1.0 and 0.1 ml portion of the sample. sat fou soa ony i = 
The fermentation tubes were agitated , 203 10.0 298 ro = a ‘a 
gently and incubated at 35 + 05° 7 20.3 6.0 28.0 18.5 79 14.0 10.6 
for 24 + 2 hours. At the end of 24 3 12.7 710 29.0 19.1 42 20 141 
hours, the gas positive tubes were re- 9 10.1 7.0 28.0 18.6 8.0 12.8 10.3 
moved and brilliant green bile broth |0 12.7 10.0 29.0 19.9 7.2 13.6 9.1 
was used to confirm the presence of !! 25.4 7.0 28.0 18.7 7.9 16.8 11.6 
coliform organisms. Gas negative '@ 5.0 7.0 28.0 19.0 7.2 12.0 9.4 





tubes were allowed to incubate for an 
additional 24 + 3 hours. Tubes con- Copano Bay 


| taining gas after 48 hours were sub- | 17.7 10.0 29.0 20.0 7.2 12.8 8.9 
mitted to the same confirmation test. 2 17.7 10.0 29.0 20.0 6.8 13.2 9.0 
A loop full of material from positive ? 7.6 10.0 29.0 20.0 6.8 12.4 8.9 
lauryl tryptose tubes was inoculated ‘4 10.1 10.0 29.5 20.3 6.8 11.6 8.7 
into brilliant green bile broth and . co 10.0 29.0 20.1 6.4 9.2 7.5 
EMB during two runs to compare the a a a a 6.4 9.2 7.5 
two confirmatory media. . 1? sett ay oat “ ae ee 

Sediment samples were collected in 4 15.2 8.0 20.8 pos “ a be 
a one-inch glass tube which was man- jo 12.7 10.0 29.5 20.1 as 142 yt 
ually inserted into the sediment. After 1) 20.3 10.0 29.0 20.0 6.1 10.8 8.2 
being removed from the bottom of the 12 12.7 10.0 29.5 20.2 6.0 8.8 73 
bay, the sediment was pushed through !3 10.1 10.0 29.5 20.5 6.0 8.8 7.1 


the tube until the surface portion was 
flush with the mouth. One ml sam- Mesquite Bay 





















ples were taken from the surface of | 25 8.0 29.8 9s a st in 
the sediment in a tube with a sterile 2 7.6 8.0 29.0 19.6 8.0 16.4 10.3 
syringe and placed in sterile dilution 3 7.6 8.0 29.0 19.4 6.8 14.0 10.1 
bottles containing 99 ml of distilled — 
water. The diluted sediment was an- San Antonio Bay 
alyzed in the laboratory for coliforms. 17.7 120 30.0 91.4 oa oe me 
2 15.2 10.2 30.0 21.0 2.8 8.7 5.7 
Results 3 7.6 10.0 30.0 21.0 6.0 10.4 7. 
Annual coliform counts from sta- a 8.0 30.0 20.2 4.4 12.4 8.9 
tion S-13 are correlated with Guada- 5 yn oe oa = : pe ; , 
lupe River gauge _Teadings during : 25 10 oad on es op 
1958-59, as shown in Figure 3. Fig- 25 10 ay poor np oo 7 
ures 4 and 5 illustrate distribution of 9 12.7 9.0 29.2 20.0 oa es me 
chlorinity and coliforms in San An- 10 12.7 11.0 30.0 23.0 2.0 8.6 5.3 
tonio Bay during November, 1958, |! 7.6 12.0 30.0 21.1 1.6 8.5 4.1 
and July, 1959. Evaluation of Novem-  !2 7.6 12.0 30.0 21.1 0.8 8.5 2.1 
ber chlorinity data shows that fresh 3 7.6 12.0 30.0 21.5 0.4 8.6 13 
water from the Guadalupe River 4 15.2 10.0 30.0 21.2 4.0 9.6 6.1 
flowed along the southwest side of i os pe 30.0 21.1 44 10.2 6.5 
the bay; in July the flow was along ' 29.2 19.7 7.6 10.0 8.6 
the northeast side. Data on monthly 
coliform organism counts are com-  spiritu Santo Bay 
piled in Table 5. 1 25.4 8.0 29.9 20.0 8.0 18.8 14.2 
Distribution of coliform organisms ? 2.5 10.0 29.9 20.6 8.0 16.8 15.2 
in San Antonio Bay corresponded to 3 20.3 9.0 30.0 20.1 8.0 16.4 14.4 
the low chlorinity throughout the - er po 70: on 8.0 18.0 14.8 
year, establishing the river as their , 20.3 9.0 29.0 we aa “- ee 


origin. Non-toxic, red tide, plankton 
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blooms were noted during the spring 
near Station S-9. Chlorinity values 
at this time depict mixing of river 
and bay water providing favorable 


conditions for the bloom of certain 
plankton. Coliform organism dis- 
tribution in the fine sand and clay 
sediments of San Antonio Bay dur- 





Table 5 
Coliform count (MPN) per 100 mi in monthly samples taken from 


BAY 

SAMPLED STATION 

Nov. 

11-23 
NS* 
2 


1958 


Dec. don. 
12-16 I-11 


Espiritu 


2ant 


ona wh =] 





oanoenrt wn 


y= Oo 


Mesquite 


wn — 


N—-ODANO NH AWD — | 


Aransas 


4.5 


DATE AND COLIFORM COUNTS 
Jan. Feb. 
1-26 2-16 


five bays on the Central Texas coast. 





1959 





Mar. Apr. 
3-30 4-28 


iI 2 
45 


July 
7-26 


June 
6-2 

















22 
6.8 
2 

7.8 
78 
4.5 
4.5 
14 
13 
10 1.8 
11 7.8 
12 14 
13 23 


On ount wn - 


o 








NS* Not sufficient sample 
Blank Spaces Negative results 
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ing October is shown in Table 6. 





Table 6 


Comparison of coliform counts 
(MPN per 100 ml) of water 50 
cm above sediment and 
sediment surface at San 
Antonio Bay stations 
during October, 1959 


Station Water MPN for 100 mi Sample in 
Numbers Depth Water Sediment 


17,000 
200 








0.5 140.0 
2.0 0.2 
1.0 78 180 
2.0 0.0 200 
1.2 0.0 0 
1.2 0.0 
0.5 11.0 
0.25 540.0 
2.0 7.8 
2.0 6.8 
2.25 0.0 





Selected representative profiles of 
salinity and temperature obtained 
during March indicated that, in gen- 
eral, the bay water was usually not 
stratified (Table 7). 

In April, (Table 7) more saline 
water from Espiritu Santo Bay mixed 
with dilute river water after a heavy 
rain and caused an increase in salin- 
ity in San Antonio Bay. At Stations 
E-5, E-6, and S-5, in general the low- 
er end of San Antonio Bay, fresh wa- 
ter from the river mixed with highly 
saline water from Espiritu Santo Bay, 
providing the only clear salinity pro- 
file noted during the survey. Station 
A-8 represents a typical profile from 
Aransas, Mesquite, and Copano Bays. 
Strong winds from either the north- 
west or southeast continually mixed 
the water. Water temperatures were 
usually within 20° C of air tempera- 
ture signifying a rapid exchange. 
Table 4 presents minimum, maxi- 
mum, and average values for chlorin- 
ity and temperature at all stations 
druing the annual survey. 

Chlorinity values in bays other than 
San Antonio were more uniform 
(Table 4). Espiritu Santo Bay pro- 
duced the highest chlorinities (7.8 to 
16.8 0/00) disclosing the effect of 
the adjacent Cavallo Pass. Lower 
chlorinities and higher coliform or- 
ganism counts noted after rainy peri- 
ods revealed the effect of the Mission 
River dilution in upper Copano Bay. 
Results from stations shown in Tables 
8 and 9 are representative of those 
at which correlation between chlorin- 





ity and local rainfall was significant. 

Average chlorinities ranged be- 
tween 9.4 and 12.4 0/00 in Aransas 
Bay with small seasonal fluctuations. 
High and low chlorinity figures for 
A-8, in the center of the bay, sug- 
gests the possibility of error as Sta- 
tions A-1 and A-4 showed no signifi- 
cant increase or decrease in coliform 
counts. 

Characteristic pH values measured 
in the field and later in the laboratory 
are compared in Table 10. 

Values acquired from field analyses 
were comparatively higher than those 
obtained 24-48 hours after sampling 
by laboratory analyses. The highest 
pH readings were obtained near the 
upper end of San Antonio Bay (S-12) 
which is indicative of the influence of 
fresh water from the Guadalupe Riv- 
er. Lower values were found at Sta- 
tions such as A-6 where chlorinity 
was high. Station A-8 was repre- 
sentative of stations which showed 
no correlation between pH and other 
data collected at that site. The pH 
values were often higher during the 
winter months than during the sum- 
mer; presumably due to fluctuations 
in photosynthetic activity. 

Water above the reefs was general- 
ly turbid throughout the study period. 
Apparently, wind stirred the bottom 
sediments at a faster rate than the 
oysters cleared it by filtering. Cor- 
relation could not be made between 
turbidity and either water depth or 
nearness of the river. Light penetra- 
tion readings are given for selected 
stations during March, April, and 
June, in Table 11. 

Stations were sampled at approxi- 
mately the same time of day and light 
intensity readings were not corrected 
for fluctuation of cloud cover on some 
days. 

Comparison of MPN of coliform 
organisms per 100 ml of sample for 
EMB and BGB media is given in 
Table 12. 

The tests were performed only on 
the listed samples and were not in- 
clusive for all samples because of 
time limitation. 


Discussion 


Data were compared for salinity, 
river gauge readings, and coliform or- 
ganism distribution throughout the 
annual survey. A significant correla- 





Table 


7 


Selected salinity profiles in Espiritu Santo, Arkansas, and 
San Antonio Bays on March 20, 1959 and April 28, 1959. 





Water Depth 


March 30, 


1959 





cm 


E-6 





Surface 


Surface 


~~ Salinity (0/00) at Stations 
S-5 S-16 





30.0 
30 30.0 
30.0 


30.0 





April 28, 
Water Depth 





20 
40 
60 
80 


100 


140 
160 


29.5 
29.5 


29.5 


8.5 


18.4 
18.4 


1960 


Salinity (0/00) at Stations — 


cm $-5 


6.9 





tion has been demonstrated to exist 
between coliform organism abundance 
and river flow or terrestrial run-off 
by superimposing Guadalupe River 
gauge readings on coliform organism 
counts from Station S-13 (Figure 3). 
Coliform counts increased or de- 
creased in accordance with the amount 
of river flow. Coliforms were present 
in all of the samples taken at stations 
near the mouth of the river (Table 


4). The only station at which coli- 
form organisms were never present 
were E-3, E-4, and E-6 in Espiritu 
Santo Bay, stations which were rela- 
tively isolated from both river flow 
and terrestrial run-off and had high- 
er salinities. Stations E-5, A-8, A-9, 
and A-11 were without coliform or- 
ganisms except after rain in Novem- 
ber and February. Wise, et al (1948) 
report that the coliform organism 





Table 8 
Rainfall accumulated for seven days prior to collection; average wind 
velocity and direction for three days preceding collection; 
and chlorinity vaues for seected stations in 





aa 
fall 
(in.) 

1.47 
.03 
.65 


A-4 

Date 

. 23, 1958 

. 18, 1958 

. 10, 1989 

. 26, 1959 

. 16, 1959 
Mar. 30, 1959 09 
Apr. 28, 1959 03 
June 2, 1959 A 
July 26, 1959 .00 
Oct. 7, 1959 4.68 


9.2 
4.0 
8.8 
10.8 
8.0 
11.2 
9.2 
12.0 
16.4 
13.6 


8.6 
9.2 
8.8 
10.0 
8.8 
10.8 
10.8 
11.8 
14.8 
14.0 


A-8 


Arkansas and Copano Bays.* 


Stations 
A-11 C-4 
Chlorinity 0/00 

96 68 
10.8 
9.6 
15.2 
9.6 
12.4 
12.8 
13.0 
16.8 
12.8 


C-11 


6.8 
8.0 
8.8 
7.6 
6.8 
9.6 
8.0 
9.6 
11.6 
10.0 


7.6 
7.6 
8.0 
10.0 
6.8 
8.4 
8.4 
10.0 
8.4 
10.4 





*Rainfall and wind values from Rockport Marine Laboratory, Rockport, Texas. 
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Table 9 


Rainfall accumulated for seven days prior to collection; average wind 
velocity and direction for three days preceding collection; 
and chlorinity values for selected stations in Mesquite, 

San Antonio, and Espiritu Santo Bays.* 


Rain- 
fall 


Table 11 


Light penetration during March, 
April, and June, 1959, at 
representative stations 
as measured by a 
photoelectric cell. 





Stations 

M-3 S-6 $-12 

(in.) Chlorinity o/oo 
1958 87 6.8 10.8 1.6 
1958 07 8.8 8.8 1.6 
1959 33 8.0 12.0 0.8 
1959 62 8.0 11.6 1.2 
1959 2.28 9.6 10.5 1.2 
1959 05 10.0 14.0 1.6 
1959 .00 11.6 13.6 0.8 
1959 .00 10.4 12.2 1.6 
1959 35 13.2 8.4 0.8 
1959 5.77 14.4 10.4 





E-5 mph 


Light Penetration (cm) 
March April 
100 40 
Surface 40 

100 100 

100 40 
C-10 100 100 
A-8 100 40 
A-12 50 20 


Date 


Nov. 23, 
Dec. 18, 
Jan. Il, 
Jan. 26, 
Feb. 16, 
Mar. 30, 
Apr. 28, 
June 2, 
July 26, 
Oct. 7, 


Station 


S-9 
$-13 
S-6 
E-5 








14.2 
16.0 
14.8 
16.0 
16.4 
16.4 
16.0 
15.2 
10.8 
12.8 
*Rainfall and wind data from Aransas National Wildlife Refuge, Austwell, Texas. , - 
-| 

$-2 





Light penetration in San Antonio Bay 
on April 29, 1959. 








content of Galveston Bay, located 
about 100 miles north of Espiritu 
Santo, was related to volume of water 
flowing into the Bay. The report 


states that the percentage of E. coli to 
total coliform flora over oyster beds 
in Galveston Bay increased from July 
to November when stream flow was 


3s 


$-3 
S-4 
S-5 
S-6 


S-7 

S-8 

S-9 

S-10 
S-11 
$-12 
S-13 
S-14 
S-15 
S-16 


minimal. The percentage decreased 
markedly in December and January 
as stream flow increased. 





Table 10 


Comparison of results of pH 
analysis completed in the 

field and 24-72 hours 
later in the laboratory. 


Coliform organism counts were 
highest when high river flow followed 
a long period of low gauge readings, 
such as during February and March 
in San Antonio Bay. A direct rela- 
tionship between coliform organism 
counts and fresh water dilution from 
the river appears to exist in San An- 
tonio Bay during November, 1958, 
and July, 1959 (Figures 4 and 5). 
Heavy rainfall during December and 
March decreased coliform organism 
content throughout the bays includ- 
ing Stations S-12 and S-13. It is as- 
sumed that frequent heavy rains, re- 
sulting in a dilution of the water, also 
lowered the coliform organism con- 
tent per unit of water. The effect of 
river dilution by river flow could not 
be separated from dilution caused by 
rainfall at stations near the mouth of 
the river. Rainfall had a significant 
effect upon salinity changes in Aran- 
sas and Copano Bays (Table 8) but 
had no recognizable effect on Mes- 
quite, Espiritu Santo or San Antonio 
Bay (Table 9). Low salinity in Aran- 
sas and Copano Bays was correlated 


Station 





Date 


SSSSRSSSBSBSS 


Field Laboratory 
Values Values 


12-18-58 8.6 8.1 
1-11-59 8.7 7.9 
1-29-59 8.4 7.1 

3-1-59 8.5 7.9 

3-30-59 8.2 6.6 

4-28-59 8.2 8.3 
6-2-59 7.3 8.2 
10-7-59 6.6 8.2 

12-18-58 8.6 8.1 
1-11-59 8.6 8.0 
1-29-59 8.4 6.1 
3-1-59 8.5 7.9 
3-30-59 8.2 8.2 
4-28-59 8.2 8.2 
6-2-59 8.1 8.2 
10-7-59 8.2 6.8 

12-18-58 8.7 8.5 
1-11-59 8.5 8.2 
1-29-59 8.8 8.5 

3-1-59 9.2 7.3 

3-30-59 8.7 8.4 
4-28-59 8.6 8.5 
6-2-59 8.6 8.4 
10-7-59 — 8.6 

12-18-58 8.5 8.1 
1-11-59 8.3 8.0 
1-29-59 8.5 8.0 
3-1-59 8.4 8.2 
3-30-59 8.3 8.3 
4-28-59 8.6 8.6 
6-2-59 8.2 8.2 
10-7-59 8.3 6.9 








A-6 

Salinity fluctuated in all of the bays 
during the survey. Two fresh water 
distribution patterns were evident in 
San Antonio Bay (Figures 4 and 5). 





Table 12 


Comparison of Most Probable 
Numbers of coliform organ- 
isms per 100 ml of sample 
by EMB and Brilliant 

Green Bile Media. 


Station  EMB 


M-3 
E-4 
C-5 
$-2 12-18-58 
S-13 12-18-58 
A-7 1-1. 
A-9 I-t- 
M-2 let. 
; ‘ E-4 I-11. 
with high coliform organism counts | 1-1. 
except during October (Table 5). In = 5.3 I-11. 
1 


Date 
12-16-58 2 
12-16-58 2 
12-18-58 2 


April, when there was little rainfall S-1! -I- 
but high river gauge readings, coli-  S-!2 7 
form numbers were above average at ee ~ : 
nearly all stations. 
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THOUSANDS C.F.S. RIVER FLOW 


DEC. JAN. 


FEB. MAR. 


APR. MAY JUNE JULY 


HUNDREDS M.PN./100 ML 


AUG. SEPT. OCT. 


Fig. 3. RIVER GAUGE READINGS for Mission, Gaudalupe, and San Antonio Rivers during the period from Novem- 


ber, 1958 to October, 1959. 


Salinity changes relevant to fresh wa- 


ter passing along the northeast side 
of the bay as compared to the south- 
west side may have been caused by 
wind action since there was no ap- 
preciable change in tide. Northwest 


or southeasterly winds constantly 
mixed the water, and salinity profiles 
were encountered rarely except in 
April due to the influx of saline water 
which diluted the more fresh water 
in San Antonio Bay after the heavy 
April rains (Table 7). At Stations 
E-5, E-6, and S-5 at the lower end 
of San Antonio Bay, fresh water from 
the river mixed with highly saline wa- 
ter from Espiritu Santo Bay, provid- 
ing the only clear salinity profile 
(Table 7). 

Analyses of coliform organism 
data from stations near various towns 
located along the bays depicts little 
or no significant influence from sew- 
age treatment plant effluent, with 
possible exceptions being July meas- 
urements at Seadrift (S-1). How- 
ever, this Station was within close 
proximity of the mouth of the river 
and it is difficult to establish which 
source caused the increase. On the 
basis of salinity distribution it seems 
likely that the primary derivation of 


coliforms was from river effluent. 

In comparing the 1938 study 
(Table 3) with the present survey 
(Table 5), river flow appeared to be 
responsible for high coliform organ- 
ism counts in upper Copano and San 
Antonio Bays. There was a similar 
disappearance of coliform organisms 
in Mesquite Bay from December to 
March in both studies. To justify any 
conclusions from comparison of data 
it would be necessary to know the an- 
nual river gauge readings for 1938 
which are not available. 

High coliform organism counts in 
the water occurring after wind or 
weather change may also be attributed 
to suspension of coliform organism 
from the sediments due to wave action 
on the bottom. At the river entrance, 
sediments contained significantly 
higher numbers of coliform organisms 
than found in the water directly above 
the sediments. Counts were progress- 
ively lower in sediments at stations 
further away from the river. Usually, 
suspended materials are precipitated 
when fresh water having a high pH 
mixes with sea water of a lower pH. 
Tt is possible that coliform organisms 
were entrapped in the precipitating 
material from the turbid bay water 
and concentrated in bottom sediments 


( Wise, et al, 1951). Photometer read- 
ings (Table 11) indicate that bay wa- 
ter was highly turbid throughout the 
study period, especially in San An- 
tonio Bay. No relationship was de- 
termined betwen turbidity and coli- 
form organism counts. Even though 
coliform counts were greater at the 
mouth of the river, these counts are 
relatively low when compared with 
normal bacterial flora present in mar- 
ine water which may reach 100 mil- 
lion bacteria per ml. The compara- 
tively low numbers may be indicative 
that the coliform organisms were not 
actively reproducing in the sediments. 

pH values obtained by field an- 
alyses were constantly higher than 
those obtained later from the same 
samples after laboratory analysis 
(Table 10). Production of carbon di- 
oxide from metabolic activities dur- 
ing the 24-72 hour lapse between time 
of collection and laboratory analysis 
explains the low laboratory values. 
The difference between pH values 
in the field and laboratory is possibly 
a measure of biological activity im situ 
conditions. 

ZoBell (1946), and Ketchum 
(1952) among others, have consid- 
ered that natural sea water has an in- 
hibiting action responsible for sup- 
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Fig. 4. DISTRIBUTION OF SALINITY and coliform organisms in San Antonio 


Bay on November 23, 1958. 


pressing coliform organisms. Ketch- 
um further evinced that E. coli origi- 
nating from terrestrial sources dis- 
appear at a more rapid rate than di- 
lution takes place; thus in a natural 
marine environment E coli cannot 
survive for more than a few days. 
Determination of E. coli distribu- 
tion requires the use of complex test- 
ing methods, whereas examination of 
marine water or sediments for the 
presence of coliform organisms em- 
ploying the Standard Method for the 
Examination of Water and Sewage 
provides a measurement only of coli- 
form distribution. Because of the ex- 
istence of many lactose positive organ- 
isms in normal marine environments 
which may give positive coliform pre- 
sumption results, it is difficult to re- 
late E. coli distribution to coliform 
distribution. Rittenburg, Mittwer, and 
Ivler (1958) have verified that the 
standard brilliant green bile test does 
not conclusively confirm the pres- 
ence of coliform organisms in mar- 
ine water or sediments. Their opinion 
is based on failure to confirm the 
presence of coliform organisms in 
EMB agar from positive lactose tubes 
when positive confirmation was ob- 
tained using the brilliant green bile 
medium. The data in Table 12 indi- 
cate that when the results from BGB 
tests indicate less than 10 coliform 
organisms per 100 ml that the EMB 
results from the same sample may 
either be higher or lower. However, 
when the BGB count is above 10 col’ 
forms per 100 ml, the EMB results 
may be considerably lower. These 
data lend support to Rittenburg’s 
skepticism of the Standard Procedure 
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for the determination of coliform or- 
ganisms as a valid method for the de- 
termination of E. coli in the sea. Ten- 
nant, Reid, and Rockwell (1960) as 
a result of their research employing 
the EC (44.5 C) method of confirm- 
ing E. coli densities in sea water and 
shellfish, conclude that the test is not 
a suitable replacement of the stand- 
ard method. 


Conclusions 


1. Coliform organisms were found 
at least once during the survey at all 
stations except E-4, E-5, and E-6 in 
Espiritu Santo Bay. The occurrence 
of coliform organisms was related to 
rainfall and river flow; counts were 
higher after a rain and when river 
gauge readings were high. Apparent- 
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ly, coliform organism content de- 
creased rapidly in numbers in bay 
water. Coliform organism increase did 
not occur near towns located on the 
bayside. 

2. The distribution of coliform or- 
ganisms in San Antonio Bay was 
found to be an indication of dilution 
from the Guadalupe River. Fresh 
water flowed along either side of the 
bay and a correlation between salinity 
and coliform organism abundance was 
noted at individual stations. No cor- 
relation was noted between turbidity 
of the water and coliform organism 
content. 

3. At the mouth of the river in San 
Antonio Bay, coliform organisms 
were more numerous in the surface of 
sediments than in the overlying water. 

4. The pH decreased when samples 
were stored for 24-72 hours prior to 
laboratory analysis due to metabolism 
of the enclosed organisms. Fresh wa- 
ter from the rivers have a higher pH 
than the more saline Gulf water. 
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Fig. 5. DISTRIBUTION OF salinity and coliform organisms in San Antonio Bay 
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Aqua-Chem Announces New, 
Low Cost Conversion Process 


Aqua-Chem (formerly Cleaver- 
Brooks Special Products), manufac- 
turer of flash evaporation and vapor 
compression sea water conversion 
equipment, announced commercial 
availability of a new electrodialysis 
process to convert brackish water into 
fresh water at a cost substantially be- 
low that possible with any equipment 
currently in operation. 

According to operating reports, the 
process, developed by a scientific re- 
search organization in the Nether- 
lands, has actual conversion costs of 
54 cents per thousand U.S. gallons at 
a 2,800,000 gallon a day brackish wa- 
ter plant for gold mines in southwest 
Africa. The cost figure is based on a 
15 year program for the redemption 
of capital and accumulation of inter- 
est. 

For comparison, a figure of 35 
cents to 50 cents per 1,000 gallons is 
commonly used as an average cost of 
delivering conventional fresh water 
to consumers in the United States. 

Significantly, this marks the first 
time that any manufacturer of large 
saline water conversion equipment is 
able to offer either evaporating water 
conversion or electrodialysis equip- 
ment, whichever suits the application 
best, and thus provide unprejudicial 
counsel for the user. 

In the electrodialysis process, 
brackish water is fed between two ion 
permeable membrances and an elec- 
tric current is passed through the 
cell. The membranes are so designed 


that one is selective to positively 
charged ions and the other to nega- 
tively charged ions. One membrane 
passes negative ions and the other 
positive ions with the result that the 
water in the stream between the mem- 
branes becomes purified while the wa- 
ter on the opposite sides of the mem- 
branes become concentrated with sa- 
linity. 

The Netherlands organization 
which developed the process is known 
as T.N.O., an abbreviation Toege- 
part Natuurwetenschappelijk Onder- 
zoek. Under the agreement with 
T.N.O., Aqua-Chem has exclusive 
manufacturing rights in North Amer- 
ica and has access to the full store of 
T.N.O.’s years of accumulated data 
and experience. Aqua-Chem will en- 
gineer, manufacture and sell the new 
equipment at its Waukesha plant. 

It is anticipated by Aqua-Chem 
officials that the electrodialysis equip- 
ment will not be used for sea water 
conversion at this time. Rather, it is 
expected to find wide municipal and 
commercial applications in such states 
as South Dakota, North Dakota, Ari- 
zona, New Mexico, Texas, Okla- 
homa, Nevada, Colorado and Kansas 
where brackish waters are a problem. 

The process will also have wide ap- 
plication in the chemical, paper, plas- 
tics and related industries where ma- 
terial concentrations are prevalent. 

This milestone by Aqua-Chem is 
another step geared to keep the com- 
pany in the forefront in the sea water 
conversion field. 


Aqua-Chem, an affiliate of Cleaver- 


Brooks Company, designs, engineers, 
and fabricates distillation equipment 
for world-wide municipal, pharma- 
ceutical, marine and government ap- 
plications. 

Today, the company has water con- 
verting plants located throughout the 
world. Many are found in water scarce 
areas in the Middle East, South 
America, Africa and islands in the 
Pacific. Recently installed was sea 
water desalting equipment for Wake 
Island, Salinas, Ecuador, and Gibral- 
tar. The company’s 100,000 gallon a 
day unit at Southern California Edi- 
son’s Mandalay steam station is oper- 
ating well over capacity, while fabri- 
cating operations are almost com- 
pleted for a 270,000 gallon a day 
plant for the Virgin Islands. 


Basement Flooding Prompted 
New Specifications in 
Missouri 


Flooding of basements by infiltra- 
tion of storm water into sanitary 
sewer lines in St. Louis County re- 
sulted in authorization of new speci- 
fications by the District’s Board of 
Trustees. 

This authorization provides that 
joints for sanitary sewers, 21 inches 
in diameter or smaller, shall be fac- 
tory molded compression joints on 
vitrified clay pipes. 

“The use of factory-applied poly- 
vinyl chloride joints will reduce in- 
filtration to a minimum, or 

. eliminate infiltration entirely,” 
according to Director Peter F. Mat- 
tel. 
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Pollution — Urban Vs Rural 
in Imperial Valley Waters — Part IT 


Condition of Receiving Waters 


@rue rivers of the Imperial Valley 
are quite heavily polluted, but be- 
cause they are not used for water 
supplies or recreational purposes, 
and because they have not been the 
source of nuisances, there has been 
no particular incentive to improve 
their quality. The Salton Sea, how- 


ever, is now subject to considerable 
recreational use, especially in its 
northern portion, and there is some 
danger that bacterial contamination 
entering the Sea from the rivers 
might constitute a public health haz- 
ard. In order to determine the prob- 
able effect of any pollution control 
measures, the past and present chem- 
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ical and biological characteristics of 
the bodies of water in question must 
first be evaluated. 


New River 


Several significant characteristics 
of the New River are shown in Fig- 
ure 2, plotted along the stream course 
from the Mexican border to the Sal- 
ton Sea. The four items, quantity of 
flow, dissolved oxygen, BOD, and 
coliform concentration, are averages 
of 3 or 4 measurements taken in 
1951-52 at intervals of several months, 
as given in Reference 1. 

The volume of flow in the New 
River is seen to increase from a small 
value at the border to more than 750 
cfs at the river mouth. The increase 
in the stream flow is rather uniform; 
there is almost a linear relation be- 
tween flow and distance downstream. 
Some water enters the river as over- 
flow from five main canal spillways 
spaced along the river, but most of 
the flow is agricultural drainage. 
Since 1954 the total main spillway 
overflow in the New River has aver- 
aged only about 3 per cent of the 
total. The average annual flow at the 
mouth has remained fairly constant 
at about 600 cfs, but since 1954 the 
inflow from Mexico has risen from 
about 6 per cent of the total to over 
20 per cent. Agricultural drainage, 
diluted by some overflow from lateral 
irrigation canals, makes up approxi- 
mately 75 per cent. An unknown frac- 
tion of the drainage flows into the 
river directly from the ground wa- 
ter. Sewage effluent discharges make 
up a very small and negligible portion 
of the river flow. 

The monthly flow variation of both 
the New and Alamo Rivers is shown 
in Figure 4. Irrigation practice is 
clearly reflected ; there are peak flows 
in the spring and fall, which are the 





principal growing seasons. In Au- 
gust and February there are minima 
corresponding to periods when much 
of the land is being prepared and 
seeded. Some irrigation is performed 
all year, however, and the monthly 
flow variation is not great, especially 
in the New River; the maximum 
month, October, has a flow equal to 
122 per cent of the year’s average, 
and in February, the minimum month, 
the flow is 84 per cent of the aver- 
age. 

Biochemical Oxygen Demand: The 
BOD concentration at the border, 27 
ppm, is very high for river water. 
It rapidly falls off downstream, how- 
ever, and remains in the neighborhood 
of 4 ppm for most of the river’s 
length. In a very sluggish stream a 
BOD of 4 ppm might be sufficient 
to cause anaerobic conditions with 
resulting odors, but the New River 
flows rapidly (average velocity about 
2 feet per second) and continuously 
reaerates itself. Although the dis- 
solved oxygen concentration is very 
low near the border, it increases 
steadily until it reaches saturation. 
The high BOD and low dissolved 
oxygen near Calexico are apparent- 
ly due to the heavy load of Mexicali 
sewage entering immediately above, 
combined with the low river flow at 
that point. The dissolved oxygen con- 
centration occasionally drops to zero 
in the Calexico reach, and it is the 
only part of either the New or Alamo 
Rivers in which there is any odor 
nuisance or unsightliness. 

Coliform Concentration: The coli- 
form data show considerable irregu- 
larity, as is characteristic of bacterio- 
logical sampling ; however three sets 
of data were available, which show 
a progressive increase in coliform 
concentrations between 1946 and 1958. 
Large MPN’s were found near the 
border, which can be attributed to 
Mexicali sewage. There are smaller 
peaks near the old El Centro out- 
fall and opposite Brawley. The die- 
off of the bacteria is seen to be 
rapid, so that between the peak points 
and at the mouth of the river the 
coliform density has fallen to about 
5,000 per milliliter. 

From the various sanitary analyses 
it is clear that although the waters 
of the New River are highly pol- 
luted and unfit for human consump- 
tion or recreational use, there are 
no associated nuisances except im- 
mediately below Mexicali, where the 
self-purifying capacity of the stream 
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Fig. 2. NEW RIVER profiles. 


is at times exceeded. The river flows 
rapidly and carries a heavy load of 
silt; it has an opaque beige color 
along its entire length, making it im- 
possible to detect the presence of 
solids of sewage origin. 


Alamo River 

Figure 3 shows profiles of the 
quantity of flow and concentration 
of dissolved oxygen, BOD, and coli- 
form organisms along the Alamo 
River. 

The stream flow coming from Mex- 
ico is negligibly small, and the first 
important tributary flow is from the 
All American Canal spillway near 
the border. The size of the stream 
increases only slightly between the 
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spillway and Rositas Dam; most of 
the drains in that region run parallel 
to the river and enter farther down- 
stream. After Rositas the flow rapid- 
ly increases, and at the river mouth 
amounts to about 1,000 cfs. The 
spillway overflow and inflow from 
Mexico are rather variable, but ag- 
ricultural drainage and lateral canal 
spillage generally account for about 
90 per cent of the water reaching 
the Salton Sea from the Alamo Riv- 
er. Formerly some water was diverted 
for irrigation at Rositas and North 
End Dams, but the water has be- 
come too saline to continue that pro- 
cedure. 

The BOD concentration averages 
about 2.5 ppm, and reaches a maxi- 
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Fig. 3. ALAMO RIVER profiles. 


mum of only 4 ppm at the con- 
fluence of the river with Rose Drain. 
The oxygen level is close to satura- 
tion at all points, indicating the self- 
purifying capacity of the Alamo Riv- 
er is far greater than that necessary 
to take care of the present pollution- 
al load. 

Coliform concentrations in the 
Alamo River are in general consid- 
erably lower than in the New River. 
There is a peak above Rositas Dam, 
which probably corresponds to drain- 
age combining with the low river 
flow in that reach. Other peaks down- 
stream of Rositas are also apparently 
due to field drainage. 


Pollution Loadings Discharged 
to Salton Sea 


The quantities of BOD and coli- 
form organisms being carried by the 
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New and Alamo Rivers, based on 
measurements made on river water 
samples (Reference 1) are shown in 
Figure 5. 

In the New River the BOD load 
increases gradually along its length 
until there are some 24,000 Ib/day 
reaching the Sea. The coliform flow, 
on the other hand, varies widely. It 
reaches a maximum of about 350 x 
10° organisms/second, but only dis- 
charges about 70 x 10° organisms/ 
second to the Sea. The reason for 
the rapid changes in coliform load 
is the natural die-off which the coli- 
form bacteria undergo when exposed 
to the unfavorable environment of 
the river. At a velocity of 2 feet 
per second it requires about two days 
for water crossing the border to pass 
into the Salton Sea. In this time more 
than 95 per cent of the original coli- 


forms will have perished. Organisms 
are entering all along the way, how- 
ever, so that the concentration at any 
point may be quite large. Brawley’s 
main outfall is 18 miles from the 
river mouth, or about one-half day 
of flow time; for these conditions 
more than 80 per cent of the sewage 
bacteria discharged by Brawley can 
be expected to die off before reach- 
ing salt water. BOD is also continu- 
ously destroyed along the course of 
the stream but at a much slower 
rate. The overall reduction in BOD 
entering the New River would be of 
the order of 25 per cent. 

The Alamo River carries a slightly 
lower BOD load than the New River 
and a much smaller coliform load. 
The BOD tends to increase down- 
stream, but near the lower end fluc- 
tuates at around 12,000 lb/day. The 
peak coliform concentrations is 70 
x 10° organisms/second, but only 
about 15 x 10° organisms/second are 
discharged to the Sea. 

Biochemical Oxygen Demand Bal- 
ance: In comparing the BOD loads 
in the rivers with the estimated BOD 
production from known sources listed 
in Table I, it is apparent that there 
are other important sources. The to- 
tal of the individual BOD discharges 
now reaching the southern Salton 
Sea from both the New and Alamo 
Rivers, as shown in Table I, is 15,- 
500 Ib/day, and some of this is de- 
stroyed by natural purification proc- 
esses in the drains and rivers. Yet 
the total measured BOD discharge 
(obtained by multiplying the BOD 
concentration at the rivers’ mouths 
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by the flows in the rivers) in 1952 
was 36,000 Ib/day, leaving at least 
20,000 lb/day unassigned. Presum- 
ably this is due to agricultural and/or 
natural sources. For the New River 
alone, the BOD in the river at its 
mouth in 1952 (24,000 Ib/day) is 
about twice the amount estimated as 
originating from sewage discharges 
at that time. 

Coliform Balance: Because the 
rate of die-off of coliforms is vari- 
able as well as rapid, and very sen- 
sitive to slight changes in environ- 
mental conditions, it is not possible 
to make a quantitative evaluation of 
the sources of coliform organisms 
in the same manner described above 
for BOD. Certain peaks in coliform 
density (Figure 2) can be associated 
with sewage discharges, but the per- 
centage of the coliform organisms 
found in the Salton Sea which or- 
iginated in sewage cannot be de- 
termined from the bacteriological 
tests made of samples from the Sea 
itseli. However, the agricultural 
drains have been sampled to some ex- 
tent for coliform organisms by both 
the State Department of Public 
Health’s Bureau of Sanitary Engi- 
neering (Reference 2), and by the 
Regional Water Pollution Control 
Board’. The Reference 2 data, which 
represent samples taken at the mouths 
of the drains, are presented in Table 
2. In addition to the samples in Table 
3, the outlets of several tile drains 
were also sampled, and were found 
to have very low coliform densities. 

By comparing Tables 2 and 3, it 
is noted that both show lower counts 
in the New River drains than in the 
Alamo drains, presumably due to the 
shorter lengths of the New River 
drains. Also, the Regional Board’s 
samples gave coliform densities of 
considerably lower magnitude than 
those of the Bureau of Sanitary En- 
gineering, especially in the Alamo 
River. The difference may be ac- 
counted for in part by the correla- 
tion observed between coliform den- 
sities and length of drains, the den- 
sities in the drains being roughly pro- 
portional to the total lengths of the 
drains tributary to the point of sam- 
pling. For this reason, as well as the 
fact that the Bureau data are con- 
siderably more recent and more ex- 
tensive with respect to numbers of 
samples taken at each sampling point, 
the Bureau’s data is considered to 
be the more representative. 








Table 2 
Coliform Samples from Imperial Valley Agricultural Drains 
(Bureau of Sanitary Engineering) 











Drainage Eestimated Average Coliform Coliform Drain 
Area, Flow Coliform Flow Flow Length 
Drain acres cfs MPN/ml 10°/sec 10°/sec/acre miles 
New River 
Fillaree 7,900 35 235 230 0.029 16.5 
Best 900 7 0.8 0.0009 3 
Trifolium 11 1,900 9 870 220 0.116 5.5 
Alamo River 
South Central 20,600 50 6,430 9,100 0.442 51.5 
Rose 39,700 50 3,970 5,600 0.141 72 
Orita 3,300 15 610 260 0.079 10 
Mulberry 2,700 15 1,230 520 0.193 9 
Salton Sea 
“R" 2,300 5 4,060 570 0.250 5.5 
Total 79,300 16,500 
Average 0.209 





Applying the average per-acre pro- 
duction rate of coliform organisms 
given by Table 2 (0.209 x 10® or- 
ganisms/acre/second) to the area of 
the Alamo drainage basin (355,000 
acres) gives a calculated coliform 
discharge to the Alamo River of 77 
x 10° organisms/second. This is of 
the same order of magnitude as the 
observed maximum load in the Ala- 
mo River, and it is therefore possible 
that the sewage effluents being dis- 
charged to the Alamo River contri- 
bute a minor fraction of the coli- 
form organisms therein. Applying the 
same technique to the New River, 
the computed coliform discharge at 
the mouth of the river is 0.209 x 
10® organisms/acre/second times 
190,000 acres, or 40 x 10° organ- 
isms/second. This is considerably less 
than the heavier peaks observed in 
the New River, but of the same 
magnitude as the actual loading at 
the mouth of the river. 

Summary: The coliform data in- 
dicate that in both the New and Ala- 
mo Rivers the coliform contributions 
from agricultural sources are of the 
order of magnitude of the total coli- 
form loadings delivered to the Salton 
Sea, and in the Alamo River these 
agricultural sources probably account 


for most of the loadings discharged 
to the Sea. The New River also re- 
ceives sewage coliform discharges 
whose magnitudes, immediately be- 
low the points of discharge to the 
river, are considerably greater than 
for the agricultural discharges. 
These sewage organisms die off very 
rapidly, however, whereas the agri- 
cultural coliforms are indicated to 
“accumulate” along the river in rough 
proportion to the volume of drainage 
received. Hence it cannot be stated 
what fraction of the coliform con- 
tent of the New River at its mouth 
is of sewage origin. On the basis of 
the BOD observations, however, it 
may be stated that the sewage coli- 
forms probably do constitute a sig- 
nificant proportion of the total coli- 
forms. If in proportion to BOD, the 
sewage and agricultural sources of 
coliforms would be indicated to be 
about equal. 

For a definite resolution of the 
question of how much of the coli- 
forms discharged to the Sea by the 
two rivers are of sewage origin, it 
would be necessary to undertake a 
sampling survey in which not only 
the coliform index would be deter- 
mined, but also the concentration of 
a specific sewage organism, such as 





Table 3 
Coliform Samples from Imperial Valley Agricultural Drains 
(Regional Board) 











No. of Total Estimated Coliform MPN/ml Total 
Sampling Flow Max. Min. Aver. Coliform 
Drain Points cfs Flow, 10°/sec 
New River 1 77 700 0.62 285 620 
Alamo River 15 805 700+ 23 410 9,300 
Salton Sea 4 65 240 62 90 165 
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E. coli. Such a survey might proper- 
ly be undertaken by an agency hav- 
ing Valleywide interests, such as the 
State or County Health Department, 
or the Regional Water Pollution Con- 
trol Board. 


Conditions in the Salton Sea 
Coliform determinations in the Sal- 
ton Sea have been carried out by sev- 
eral public agencies, especially by the 
State Department of Public Health 
(Reference 2) and by the Depart- 
ment of Water Resources, published 


noted, this is a more meaningful cri- 
terion of pollution than the average 
for all the samples. 

The area of heaviest density is 
seen to be centered around the mouth 
of the Alamo River, and extends 
for a considerable distance along the 
east shoreline north of the Alamo 
mouth. West of the New River, the 
coliform infested region extends 
only a short distance, and it is prob- 
able that the prevailing westerly 
winds tend to move the surface wa- 
ter toward the east. The bottom drops 
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Fig. 5. POLLUTION LOAD of New and Alamo Rivers. 


in Reference 1. The data of Refer- 
ence 2 are particularly extensive, and 
from them it was possible to draw 
the contours of coliform density 
shown in Figure 6. These contour 
lines represent, not the average coli- 
form densities for all the samples 
taken, but the concentrations exceed- 
ed by 20 per cent of the samples. As 
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off more rapidly near the New River 
mouth, and because of the greater 
opportunity for mixing and dilution 
in that area, the coliform organisms 
in the area northeast of the Alamo 
River mouth, in the direction of Bom- 
bay Beach, may be coming entirely 
from the Alamo River, the New Riv- 
er having already dispersed its heav- 


ier coliform burden. 

In addition to the two rivers, the 
southern Salton Sea receives the dis- 
charge of numerous agricultural 
drains. The stretch of shoreline per- 
forated by drains corresponds rough- 
ly to the area of high coliform den- 
sity, and it is significant that the 
drain mouths on the east shoreline 
extend considerably farther north 
than on the west shoreline. The 
heaviest concentrations of bacteria 
are in the waters immediately adja- 
cent to the shore. Probably the shal- 
low water, which limits dilution and 
mixing with the main body of the 
sea, together with the onshore wind 
are responsible for this condition. 
It is quite possible, therefore, that 
the agricultural drains discharging 
directly into the Sea may be more 
responsible for the high coliform con- 
centrations along the beach than the 
discharges of the two rivers. 

The presence of coliform group 
organisms per se does not prove the 
organisms are derived from sewage 
sources, and it has also been indi- 
cated that the coliform discharge of 
the Alamo River is primarily of ag- 
ricultural origin. Since it is also in- 
dicated that the coliform discharge 
of the New River, which probably 
does contain a considerable fraction 
of sewage-derived organisms, is dis- 
persed in the vicinity of the New 
River mouth, it is likely that the dis- 
charges of the New and Alamo Riv- 
ers pose little if any health hazards 
to the areas of the Sea now being 
used for recreation. It may also be 
concluded, however, that the beach 
waters in the vicinity of the mouth 
of the New River contain significant 
concentrations of sewage-derived coli- 
forms, and on this basis it may be 
argued that cities discharging sew- 
age to the New River should pro- 
vide some sewage treatment facilities. 
This would be particularly true for 
Brawley, because of its proximity to 
the Sea. The degree of treatment in- 
dicated is no more than primary, i.e., 
removal of settleable and floatable 
solids, since it is this fraction of the 
total solids of sewage which is the 
most important with respect to per- 
sistence of coliforms. The settleable 
and floatable solids both would tend 
to protect these organisms from ad- 
verse influences in the river environ- 
ment and hence prolong their exis- 
tence, as compared with the organ- 
isms contained in the effluent from 
primary clarification. 





With respect to the effect of BOD 
loadings discharged to the Sea, it is 
noted that dissolved oxygen in the 
Sea is always near saturation at the 
surface. During certain times of the 
year the bottom in deep water be- 
comes anaerobic, but in shallow wa- 
ter there is always some oxygen pres- 
ent. Since the only recreational use 
of the southern part of the Sea is 
some hunting, there appear to be no 
adverse effects attributable to any 
present pollution other than the pos- 
sible danger to public health. 


Summary and Conclusions 


The southern end of the Salton 
Sea is fed by the New and Alamo 
Rivers, and by independent agricul- 
tural drains. The rivers are turbid 
and fast-flowing, and capable of ab- 
sorbing considerable quantities of 
sewage materials without visible evi- 
dence of nuisance. In 1958 the New 
River flow averaged about 559 cfs, 
and the Alamo River about 848 cfs. 
Agricultural drainage is the origin 
of most of the water in both rivers; 
irrigation overflows constitute the re- 
maining fraction. The volumes of 
the sewage contributions are negligi- 
ble. 

There is no significant use of the 
rivers or the southern portion of the 
Sea for water supplies or for water- 
contact recreation. There are limited 
hunting and fishing activities. Along 
the east, west, and northern shores 
of the Sea there is an expanding 
recreational activity; however, the 
most southerly of the currently used 
beach areas is Bombay Beach, 12 
miles to the north of the Alamo 
River mouth. 

Sources of sewage pollution in the 
New River which can be estimated 
accurately are the cities of Mexicali, 
Calexico, Brawley, and Westmor- 
land; the El Centrol Naval Air Sta- 
tion, and the Pioneer Memorial Hos- 
pital. Loadings from other sources, 
namely streamside cattle feed yards, 
farm labor camps, and rural sew- 
age discharges, can be only roughly 
estimated but in any case these are 
of only minor significance. The total 
present BOD discharge to the New 
River from these individual sources 
adds up to 11,210 Ib/day. Direct 
measurements of the river waters 
show, however, that the total pollu- 
tional load actually carried by the 
New River at its mouth is much 
greater, amounting to 24,000 Ib/day 
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Fig. 6. SALTON SEA coliform densities. 


in 1952. The difference can only be 
agricultural or natural sources, for 
example, decomposing plant matter in 
the drainage system. 

Coliform bacteria in the New Riv- 
er, like the BOD, are derived from 
both sewage and agricultural and/or 
natural sources. There are high 
peaks of coliform densities below 
points of heavy sewage discharges, 
but these decrease rapidly down- 
stream because of natural die-off. 
With respect to agricultural drainage, 
the coliform picture is confused, but 
the data do show that, although the 
tile drains which receive field per- 
colation are not high in coliform 
counts, the ditches to which these 
drains discharge do build up high 
densities, in rough proportion to their 


length, and discharge of these ditches 
occurs all along the course of the 
river. Also, the coliform concentra- 
tions in the ditches are more or less 
in proportion to the accumulated flow 
volumes, indicating that the bulk of 
these coliforms are probably derived 
from agricultural or natural sources. 
The assembled data indicate that the 
New River at its mouth probably 
carries significant amounts of both 
sewage and non-sewage coliforms. 
Both the bacterial and BOD load 
carried by the Alamo River are of 
lower magnitude than in the New 
River. Most of the sewage discharged 
to the Alamo River is treated. Also, 
the Alamo River drainage ditches ap- 
pear to contain higher coliform den- 
sities than those of the New River, 
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and therefore it is probable that most 
of the coliform organisms discharged 
to the Salton Sea by the Alamo River 
are of non-sewage origin. 

In the Salton Sea there is a region 
of high coliform density along the 
southeast shoreline, centered around 
the Alamo River mouth, and extend- 
ing from just west of the New Riv- 
er mouth to about 4 miles south- 
easterly of Bombay Beach on the 
eastern shore. There are agricultural 
drains entering the Sea all along the 
contaminated portion of shoreline, 
which could be a principal source 
of the Sea’s coliform organisms. 
There is no extensively contaminated 
area around the New River mouth, 
probably because the comparatively 
rapid drop-off of the Sea bottom 
in that area permits effective mixing 
and dilution with the main body of 
Sea water, and because prevailing 
westerly winds shift surface waters 
toward the east. 

The data suggest, therefore, that 
the sewage load of the New and 
Alamo Rivers may pose little health 
hazard to the nearest water-contact 
recreational zone at Bombay Beach. 
These discharges are significant in 
the southern area of the Sea, how- 
ever, and on this basis it may be 
argued that all sewage discharged to 
the rivers should receive primary 


treatment prior to discharge. Such 
treatment would remove potentially 
objectionable floatable and settleable 
solids and, by removing these solids, 
which if discharged to the rivers 
would tend to protect and prolong 
the survival of coliform organisms, 
would promote natural die-off of 
sewage coliforms and their elimina- 
tion prior to reaching the Sea. 

In summary, the picture as to the 
effects of Brawley’s present sewage 
discharge in creating health hazards 
in the receiving waters is not con- 
clusive, and to develop conclusive 
findings will require additional field 
surveys including bacteriological tests 
which differentiate between sewage- 
derived and non-sewage-derived coli- 
forms. The existing data are suffi- 
cient, however, to indicate that Braw- 
ley probably does contribute signifi- 
cant quantities of sewage-derived 
coliforms to the Salton Sea and on 
this basis it can be argued that some 
sewage treatment facilities are 
needed for protection of the receiv- 
ing waters. The indicated need is for 
primary treatment facilities for re- 
moving floatable and settable solids. 
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Stream Temperature 
Regulation Proposed in 
Pennsylvania 


Stream temperatures should be reg- 
ulated because discharge of hot water 
to streams “may be against the pub- 
lic interest and may create difficulty 
in the future,” the Sanitary Water 
3oard of Pennsylvania was informed. 

A special advisory committee to 
the Board, representing industry, 
sportsmen, and federal and _ state 
government, presented its report and 
recommendations to the Board, sum- 
marizing more than 20 months of 
detailed stream studies and confer- 
ences on problems posed by heated 
wastes. 

The Health Department’s environ- 
mental health bureau will study the 
committee’s recommendations and 
then propose specific regulations for 
controlling stream temperatures for 
Sanitary Water Board approval. 

Dr. C. L. Wilbar, Jr., State Health 
Secretary and Sanitary Water Board 
Chairman, said that the effect of 
the committee’s recommendations, if 
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adopted, would be to require indus- 
tries to keep their discharges from 
raising the total stream temperature 
to more than 93 degrees. 

“Protection of aquatic life is the 
principal objective of regulating 
stream temperatures,” the committee 
reported, adding that “there is no 
evidence that discharge of hot water 
to Pennsylvania streams has created 
a problem up to this time except in 
isolate1 and infrequent cases. How- 
ever, such discharges may create dif- 
ficulty in the future.” 


Horizontal Gang Forming 
Methods Successful in 
California 


Horizontal gang forming methods 
saved materials and time in the con- 
struction of two buildings in Nor- 
walk, Calif. Decorative outside walls, 
requiring V-scoring at eight-foot in- 
tervals, were successfully poured with 
the use of pre-formed panels by 
contractor MacIsaac and Menke, Los 
Angeles. 


The two almost identical buildings 
are for General Telephone of Cali- 
fornia and required 650 cubic yards 
of concrete for completion. The firm 
decided upon the gang forming 
method when they learned that the 


walls could be successfully poured 
in much less time than would nor- 
mally be required with standard 
methods. Symons Clamp and Man- 
ufacturing Co. Engineering Depart- 
ment worked on the problem prior 
to starting the job. 
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A Single Answer to Two Sewage 
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CONSTRUCTION PROGRESS of interceptor sewer. 


project, especially for small communities whose bonded 
indebtedness may be restricted under State statutes. 

The formation of a Sanitary District can often be 
the answer to financial problems such as this. The 
communities of Westville and Belgium formed the West- 
ville-Belgium Sanitary District as a joint undertaking. 
Initial attempts by each town to find a solution to 
their sewage collection and treatment problems met with 
failure. One of the major reasons for this failure was 
the lack of financing capabilities. 

The financing problems appeared to be an insur- 
mountable barrier until a group of progressive, and 
incidentally irate, citizens found an answer to the prob- 
lem in the formation of a Sanitary District plus finan- 
cial aid under the Federal Water Pollution Control Act. 
The obvious health hazard and the unbearable stench 
that permeated the communities during the hot summer 
months stimulated this “reform group” to forceful ac- 
tion. They took the lead in the formation of the Sani- 
tary District and were elected to initial terms of office. 

Mr. Tony Roman headed the District as president 
and among other members of the governing body was 
Dr. John Urbas who provided much of the initial 
impetus to the project. Dr. Urbas has provided excellent 
documentation to this phase of community history in 
the form of a pictorial record before and after the 
formation of the Sanitary District. His album of pictures 


: Fier tng ae 
maa 


ro 


EN 


VIEW OF PRIMARY settling tank. 
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VIEW OF CONSTRUCTION from influent end of plant. 


is visual evidence of the benefits of this community 
improvement. 

Not only has this project improved the community 
by eliminating untreated sewage from the natural drain- 
age ditches and the adjacent stream, but almost immedi- 
ate benefits were realized in the selection of the area 
as a site for a housing development. Prior to the 
advent of the community sewage treatment facilities, 
community development had been at a standstill be- 
cause of the lack of these necessary sewage collection 
and disposal facilities. 

The initial project undertaken by the sanitary dis- 
trict was in excess of a half a million dollars and con- 
sisted of secondary sewage treatment facilities and in- 
tercepting sewers which collect all of the dry weather 
sanitary sewage flow from the existing combined sewer 
system. The financial burden on this District of some 
5,700 people was considerably relieved by a Federal 
grant of $167,545.87. In fact, the sanitary district 
officials were emphatic in their declaration that, “one 
of the things that put the project over was Federal 
participation.” This is one vivid example of the stimulus 
provided by the construction grants program under the 
Federal Water Pollution Control Act. 

This project was designed and constructed under 
the supervision of Clark, Daily and Deitz, consulting 
engineers of Urbana, Illinois. 
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VIEW OF digester construction. 























Guest Editorial 





This will go down as a banner year in the long 
struggle to protect the Nation’s water resources from 
unhealthy, costly, and destructive pollution. 

With the passage and signing of the Federal Water 
Pollution Control Act Amendments of 1961, we now 
have the statutory basis to launch a new attack—on an 
unprecedented scale and on all fronts—against the 
mounting problem of water pollution. 

The new law represents a major stride forward to- 
ward an objective in which the President is deeply in- 
terested. 

In a speech in Pittsburgh last October, M&. Kennedy 
said: 

“The pollution of our water has reached the propor- 
tions of a national disgrace. It endangers our health. It 
limits our business opportunities. It destroys recreation.” 

His term as President was only a month old when 
he dispatched his “Natural Resources Message” to Con- 
gress, which stated: 

“Our Nation has been blessed with a bountiful supply 
of water; but it is not a blessing we can regard with 
complacency. . . Our available water supply must be 
used to give maximum benefits for all purposes—hydro- 
electric power, irrigation and reclamation, navigation, 
recreation, health, home, and industry . . . . To meet all 
needs—domestic, agricultural, industrial, recreational— 
we shall have to use and reuse the same water, main- 
taining quality as well as quantity. In many areas of 
the country we need new sources of supply—but in 
all areas we must protect the supplies we have.” 

The President proposed “a more effective water- 
pollution control program.” We now have the basis for 
such a program—one that fits the size and significance 
of the problem. 

It is impossible to over-emphasize the importance to 
our country of this legislation. There is no need more 
basic than that of assuring our population an ample 
supply of usable water—and pollution is by far the 
major complicating factor in this continually enlarging 
problem. Control of water pollution is both a health— 
and an economic—imperative. 

Water use is increasing enormously in the United 
States. Since 1900, while our population has tripled, our 
use of fresh water has jumped eight-fold—from 40 
billion to 322 billion gallons a day. Agricultural, indus- 
trial, and recreational water use has increased enorm- 
ously. By 1980, our total water needs will be 600 billion 
gallons a day—almost twice the present usage. 

Obviously, municipalities and industries must in- 
crease their present rate of abating pollution. More 





A Cleaner Tomorrow 
For America’s Water 





by ABRAHAM RIBICOFF 
Secretary of Health, 
Education, and Welfare 


than 100 million Americans get their drinking water 
from rivers carrying sewage, industrial wastes, and 
anything else that can be flushed down a sewer or 
thrown from a bridge. At the same time that munici- 
palities and industries urgently need more clean water, 
they are unnecessarily fouling their own and others’ 
water supplies. 

We have not moved fast enough. We have not even 
been holding our own against the rising tide of pollu- 
tion. Our efforts to control pollution must be geared to 
the growth rate of the forces which produce it—a swift- 
ly increasing population and an expanding, urban, in- 
dustrialized society. 

With the introduction of water-carriage systems of 
sewage disposal in the 19th Century, dumping raw 
sewage into lakes and rivers soon became standard 
practice. In an earlier day, this was a fairly workable 
system. There was plenty of water; the wastes, being 
mainly organic, were subject to natural purification 
processes; and communities were neither as large nor 
as close to each other as they are today. 

But as time went on, the volume of wastes not only 
increased but, with the rapid growth of industry, the 
wastes became more complex, more difficult to deal 
with in treating water for public consumption. Finally, 
after many unsuccessful starts, the “right” to pollute 
common water resources was effectively challenged 
and the principle of waste treatment—as well as water 
treatment—was established as a matter of Federal 
policy. 

The Water Pollution Control Act of 1948 was the first 
comprehensive Federal legislation in this field. It pro- 
vided the background for the Federal Water Pollution 
Control Act of 1956, which gave us, for the first time, 
effective measures to begin combating this grave prob- 
lem. The 1956 Act greatly broadened and strengthened 
the earlier legislation by providing grants for the con- 
struction of municipal waste-treatment facilities, grants 
to improve and strengthen State and interstate pro- 
grams, more workable Federal enforcement, and more 
effective research and fact-gathering. The 1948 and the 
1956 legislation—each in its way—represented a defi- 


CONTINUED ON PAGE 83A 
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CONSTRUCTION PROGRESS of interceptor sewer. 


project, especially for small communities whose bonded 
indebtedness may be restricted under State statutes. 

The formation of a Sanitary District can often be 
the answer to financial problems such as this. The 
communities of Westville and Belgium formed the West- 
ville-Belgium Sanitary District as a joint undertaking. 
Initial attempts by each town to find a solution to 
their sewage collection and treatment problems met with 
failure. One of the major reasons for this failure was 
the lack of financing capabilities. 

The financing problems appeared to be an insur- 
mountable barrier until a group of progressive, and 
incidentally irate, citizens found an answer to the prob- 
lem in the formation of a Sanitary District plus finan- 
cial aid under the Federal Water Pollution Control Act. 
The obvious health hazard and the unbearable stench 
that permeated the communities during the hot summer 
months stimulated this “reform group” to forceful ac- 
tion. They took the lead in the formation of the Sani- 
tary District and were elected to initial terms of office. 

Mr. Tony Roman headed the District as president 
and among other members of the governing body was 
Dr. John Urbas who provided much of the initial 
impetus to the project. Dr. Urbas has provided excellent 
documentation to this phase of community history in 
the form of a pictorial record before and after the 
formation of the Sanitary District. His album of pictures 
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is visual evidence of the benefits of this community 
improvement. 

Not only has this project improved the community 
by eliminating untreated sewage from the natural drain- 
age ditches and the adjacent stream, but almost immedi- 
ate benefits were realized in the selection of the area 
as a site for a housing development. Prior to the 
advent of the community sewage treatment facilities, 
community development had been at a standstill be- 
cause of the lack of these necessary sewage collection 
and disposal facilities. 

The initial project undertaken by the sanitary dis- 
trict was in excess of a half a million dollars and con- 
sisted of secondary sewage treatment facilities and in- 
tercepting sewers which collect all of the dry weather 
sanitary sewage flow from the existing combined sewer 
system. The financial burden on -this District of some 
5,700 people was considerably relieved by a Federal 
grant of $167,545.87. In fact, the sanitary district 
officials were emphatic in their declaration that, “one 
of the things that put the project over was Federal 
participation.” This is one vivid example of the stimulus 
provided by the construction grants program under the 
Federal Water Pollution Control Act. 

This project was designed and constructed under 
the supervision of Clark, Daily and Deitz, consulting 
engineers of Urbana, Illinois. 
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This will go down as a banner year in the long 
struggle to protect the Nation’s water resources from 
unhealthy, costly, and destructive pollution. 

With the passage and signing of the Federal Water 
Pollution Control Act Amendments of 1961, we now 
have the statutory basis to launch a new attack—on an 
unprecedented scale and on all fronts—against the 
mounting problem of water pollution. 

The new law represents a major stride forward to- 
ward an objective in which the President is deeply in- 
terested. 

In a speech in Pittsburgh last October, Mr. Kennedy 
said: 

“The pollution of our water has reached the propor- 
tions of a national disgrace. It endangers our health. It 
limits our business opportunities. It destroys recreation.” 

His term as President was only a month old when 
he dispatched his “Natural Resources Message” to Con- 
gress, which stated: 

“Our Nation has been blessed with a bountiful supply 
of water; but it is not a blessing we can regard with 
complacency. . . Our available water supply must be 
used to give maximum benefits for all purposes—hydro- 
electric power, irrigation and reclamation, navigation, 
recreation, health, home, and industry . . . . To meet all 
needs—domestic, agricultural, industrial, recreational— 
we shall have to use and reuse the same water, main- 
taining quality as well as quantity. In many areas of 
the country we need new sources of supply—but in 
all areas we must protect the supplies we have.” 

The President proposed “a more effective water- 
pollution control program.” We now have the basis for 
such a program—one that fits the size and significance 
of the problem. 

It is impossible to over-emphasize the importance to 
our country of this legislation. There is no need more 
basic than that of assuring our population an ample 
supply of usable water—and pollution is by far the 
major complicating factor in this continually enlarging 
problem. Control of water pollution is both a health— 
and an economic—imperative. 

Water use is increasing enormously in the United 
States. Since 1900, while our population has tripled, our 
use of fresh water has jumped eight-fold—from 40 
billion to 322 billion gallons a day. Agricultural, indus- 
trial, and recreational water use has increased enorm- 
ously. By 1980, our total water needs will be 600 billion 
gallons a day—almost twice the present usage. 

Obviously, municipalities and industries must in- 
crease their present rate of abating pollution. More 
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than 100 million Americans get their drinking water 
from rivers carrying sewage, industrial wastes, and 
anything else that can be flushed down a sewer or 
thrown from a bridge. At the same time that munici- 
palities and industries urgently need more clean water, 
they are unnecessarily fouling their own and others’ 
water supplies. 

We have not moved fast enough. We have not even 
been holding our own against the rising tide of pollu- 
tion. Our efforts to control pollution must be geared to 
the growth rate of the forces which produce it—a swift- 
ly increasing population and an expanding, urban, in- 
dustrialized society. 

With the introduction of water-carriage systems of 
sewage disposal in the 19th Century, dumping raw 
sewage into lakes and rivers soon became standard 
practice. In an earlier day, this was a fairly workable 
system. There was plenty of water; the wastes, being 
mainly organic, were subject to natural purification 
processes; and communities were neither as large nor 
as close to each other as they are today. 

But as time went on, the volume of wastes not only 
increased but, with the rapid growth of industry, the 
wastes became more complex, more difficult to deal 
with in treating water for public consumption. Finally, 
after many unsuccessful starts, the “right” to pollute 
common water resources was effectively challenged 
and the principle of waste treatment—as well as water 
treatment—was established as a matter of Federal 
policy. 

The Water Pollution Control Act of 1948 was the first 
comprehensive Federal legislation in this field. It pro- 
vided the background for the Federal Water Pollution 
Control Act of 1956, which gave us, for the first time, 
effective measures to begin combating this grave prob- 
lem. The 1956 Act greatly broadened and strengthened 
the earlier legislation by providing grants for the con- 
struction of municipal waste-treatment facilities, grants 
to improve and strengthen State and interstate pro- 
grams, more workable Federal enforcement, and more 
effective research and fact-gathering. The 1948 and the 
1956 legislation—each in its way—represented a defi- 
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Water Utility Distribution Loss 
Part | 


EDITOR’S NOTE: This first installment of a series on water quan- 


tity accounting outlines the problem, discusses the utility system 


generally and the utility distribution system specifically. Predi- 
cated on complete metering and systematized accounting, the meth- 


od is adaptable to machine accounting procedures. Staggering na- 


by DALE SMELSER 
Knoxville, Tennessee 


tional distribution system loss, estimated at $50 million per year 
for operating costs alone, is well worth studying and correcting. 


@ EVERY PERSON is vitally concerned with water. Like 
the air one breathes, it is essential to life. In keeping 
with the high standard of living enjoyed in this land, 
the demand for an increasing supply of water for 
necessary and luxury purposes has been pronounced 
over the past two decades. 

Water, as air, is a product of nature and basically 
is free for the taking; however, in the development 
of the community and industrial life in this country, 
many sources of water have been loaded with extrane- 
ous matter which must be removed to render it suitable 
for use. The average service area to be supplied is far 
removed from the source, hence the necessity for the 
“delivery” function. The water supply industry is dedi- 
cated to the problem of gathering, treating, and the 
delivery of this product. As in other lines of endeavor 
this requires expense, the amount of which is deter- 
mined by several conditions, such as the source as 
found, the requirements of the area to be serviced, and 
its distance from the source. 

A water utility may be defined as a monopoly, af- 
fecting the public interest’. It may be publicly or pri- 
vately owned and operated with the common objective 
of providing the area served with an indispensable com- 
modity. The average water utility system consists of: 

1. Collecting facilities for gathering the raw water as 
found and delivering it to the treatment plant. 

2. Purification plant for treating the raw water to re- 
move all foreign matter, and prepare it to meet 
the required standards for quality and in sufficient 
quantity. 

3. Transportation or distribution system for “delivery” 
of the finished product to the consumer, with spe- 
cial attention to the control of losses during the 
“delivery” function. 

The complete water works system must be so designed, 
constructed, and operated to produce and deliver to 
an exacting public a product that is esthetically accepta- 
ble as well as satisfying the requirements of the do- 
mestic, commercial, and industrial customers. As with 
every productive effort, the practice of economy should 
be diligently pursued in all branches of the business. 
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Unlike other industry a water supply must be tailored 
to fit the needs of the particular area to be served. 
This requires an intelligent study of prevailing condi- 
tions, including: the condition of the raw water as 
found; the relative elevation of the plant to the source 
and to the service area; the size of the area to be 
served, and the quantity to be used by the several con- 
sumer classifications. The future needs should be fore- 
cast by a study of population trends and the per capita 
requirements of the several classifications. (See Table 
No. 1.). 


The Need for Loss Control 


Loss and waste prevail in many operations both 
large and small. We are here concerned with an oper- 
ation serving a metropolitan area of approximately 100,- 
000 population, and where all consumer accounts are 
metered. The study is directed to an analysis of the 
contributing factors to water losses in the delivery or 
distribution system of the water utility. While much 
attention has been given to this problem through the 
years, the control of water loss is possibly of greater 
importance today than ever before. The continual growth 
in population during an era of vast economic and 
social changes has imposed an increasing demand on 
water systems. The application of loss reduction or 
preventive measures will have a far-reaching beneficial 
effect on the industry. It will increase the revenue and 





Table | 


Total Water Consumption Per Capita 
For Metered System 


Gallons Per Capita, Per Day 
Use Minimum Maximum Average 








Domestic 20 100 
Commercial and Industrial 10 130 
Public 2 20 
Loss mf _40 
Total 39 290 


From: American Water Works Association, “A Survey of Operating 
Data for Water Works 1955,” JAWWA 49:555 (1957). 

















improve the service. It will permit full utilization of 
existing facilities, and in some cases postpone the nec- 
essity for capital expenditures to provide additional 
plant. The water supply industry is almost as old as 
the country itself, yet the preventable losses prevailing 
in the industry as a whole are astoundingly large. 
“Probably in no other industry is there so much 
room for improvement in operating efficiency as in 
the water industry, and particularly in the small 
town municipal water plant. The loss of water from 
the distribution system represents a needless waste 
of chemicals, electric power, and labor that adds 
nothing to economic growth. Profitable operation of 
a water system is directly related to water loss and 
input efficiency. Correctable loss in this country has 
been estimated at $50,000,000 per year.”? 
A report entitled, “Revenue Producing Water” was 
presented on May 13, 1957, at the AWWA annual 
conference in St. Louis, Mo., by Mr. E. Shaw Cole, 
Chairman of the Committee that compiled the report. 
This is a very interesting and timely message, and is 
in part quoted as follows: 
“The increase in demand for water due to improved 
living standards, population growth, and industrial 
expansion is rapidly approaching the limit of the 
great natural resources. Most communities are find- 
ing it increasingly difficult and expensive to enlarge 
their sources of supply and plant facilities, so that 
the incentive to conserve their existing supply is 
greater than ever. 
The cost of an additional supply is frequently more 
expensive than the original construction because of 
the need to go a greater distance from the community 
or to develop a new source which has less yield per 
invested dollar or simply because of inflation. Ground 
water is being depleted, and water tables are being 
lowered. The least expensive supplies were developed 
initially; but even without considering the steady rise 
in construction costs, future supplies will be almost 
certain to cost more than the existing ones. 
Conservation is, therefore, a fundamental part of 
water works operation in an established community, 
due to the direct money savings in operation and 
the longer range savings from deferred capital costs 
for plant expansion. 
Direct savings can be made in the cost of production 
by reducing the amount of chemicals or power con- 
sumed, or, if the water supply is purchased, the sav- 
ing is in dollars paid to the wholesaler. Deferment 
of the need for plant expansion saves capital ex- 
penditures, and is thus another type of saving.’® 
Both in this country and Great Britain the subject 
has been discussed for at least eighty years. The first 
meeting of the AWWA was concerned with loss, and 
the initial issue of the Journal in 1881 contained an 
article on water losses. In 1882 George F. Deacon of 
the British Institute of Civil Engineers appeared before 
the Society of Arts with a paper, “The Constant Sup- 
ply and Waste of Water.” During recent years the 
British Institute of Water Engineers has been actively 
engaged in the study and prevention of water losses. 
A committee of the Institute developed a leak-detection 
device capable of operation regardless of extraneous 
noises or adverse weather conditions.* 
The present day need for efficient operation of water 
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plants in this country is indisputable. It is common 
knowledge that in some sections of the country an 
actual shortage of water exists; which certainly points 
to the wisdom of applying methods to secure full 
utilization of available supplies and facilities. It is gen- 
erally agreed that each consuming unit added to a sys- 
tem tends to decrease the unit cost of production. This 
will continue until the installed capacity of the facilities 
is reached. The great concern of a given operation is 
when the capacity is approaching full utilization. It is 
at this point that additional facilities must be considered, 
and it must also be decided whether to provide for 
the short or long term outlook. The existing plant is 
usually assumed as the datum for the short term, while 
the long term view assumes that the larger the installa- 
tion, the less the unit production cost would be, assum- 
ing full utilization of capacity. The question is, there- 
fore, how much of this over expansion or under utiliza- 
tion of capacity can be borne by the present customers. 

As a metropolitan area expands, the settled area 
grows larger, generally at all points of the perimeter 
of the service area. Each new service connection changes 
the decreasing cost “status-quo” for a given system as 
to capital investment, and the location and nature of 
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Fig. |. HYDRAULIC GRADIENTS of distribution system. 
(From W. D. Hudson, "Flow Tests on Distribution Systems,"’) 
AWWA 46:149 (1954). 


demand on the system. With suburban living, shopping 
centers, better highways, the decay of down town areas, 
the dispersement of industry, and perimeter expansion ; 
the water must be transported and distributed over an 
increasing distance. This increases the friction loss in 
the existing pipe lines, which in turn will require ad- 
ditional pumping head. The spectacular growth of 
“fringe-areas” tends to move the load centers further 
from the, production facilities. Due to the added dis- 
tance to the load center, the pumping pressure must 
be raised, and all this added quantity of water, with 
additional pressure, must be forced through the° older 
pipe in the system. The result is invariably an increase 
in leakage from pipe joints. In recent years many wa- 
ter systems have taken the hazardous risk of substantial- 
ly raising the pumping pressure in an effort to satisfy 
a demand in the system, possibly distant from the 
source. Such an effort is too often followed by dis- 
astrous pipe breaks and an accelerated rate of leakage 
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Fig. 2. ANNUAL AVERAGE pumpage—Chicago*. 


from numerous pipe joints. The hydraulic gradient 
(Figure 1) illustrates the effect of additional head in 
a given system which may be caused by customer de- 
mand or system loss. Wherever possible, distribution 
system leaks should be located and repaired, which will 
reduce the load and extend the useful life of the pro- 
duction facility. Losses in the distribution system can 
have an adverse effect on the financial stability of a 
water utility. For example, a city with a population of 
8,000 purchased water at seven and one-half cents per 
thousand gallons. It was found that distribution losses 
totaled $26,000 per year or 47 per cent of the water 
purchased.? At Greensboro, North Carolina, one three- 
quarter inch service pipe was found to be leaking at 
a rate of 25,000 gals. per day. 

This study is concerned primarily with waste and 
loss in the distribution system. A complete distribution 
system for a water utility includes all the facilities re- 
quired to receive the water from the pumping station 
or reservoir, and deliver it to and through the meter 





Table 2 


Analysis of Losses Stopped in Cities 
of Various Sizes 





Population Served 


4,000 9,000 50, 2,000,000 4,000,000 7,000,000 
Type of Loss (Per Cent)(Per Cent) (Per Cent)(Per Cent)(Per Cent)(Per Cent) 


Live service leaks 93 75 34 18.0 51.0 42.5 
Dead service leaks 3 2! 23.0 3.5 
Fire hydrant leaks 2 3 

Lead joint leaks 2 | 10. 34.2 
Main leaks 28. . 15.9 
Miscellaneous leaks I. ; 

Slow meters 16. 

Unauthorized use 3. 

Inside plumbing 3.9 
Valves 1.5 


From: D. W. Johnson, “Losses in Distribution Systems”, JAWWA 39: 
164 (1947). 
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serving the customer. Such facilities will include all 
transmission and distribution pipe lines with the nec- 
essary valves, fire hydrants, ground storage tanks, reser- 
voirs, elevated tanks, stand-pipes, booster pumps, serv- 
ice pipe and meters. Each one of the component parts 
is a potential source of loss by leakage. Leakage may 
be divided into two classes, namely: Allowable or un- 
avoidable seepage or leakage and correctable leakage. 
It has been ‘estimated that correctable leakage for the 
13,000 public water systems serving 85,000,000 people 
amounts to 4,000 millions gallons per day. This loss 
of water results from hidden leaks or breaks, which in 
the absence of a survey can continue undetected for 
years. An analysis of losses stopped in cities of various 
sizes is contained in Table 2. It is interesting to note 
in this analysis that live service leaks accounts for a 
considerable percentage of the losses. Such leaks can 
usually be discovered by applying a listening device to 
the service pipe in the meter pit, after closing all out- 
lets on the consumer’s premises. This is a relatively 
simple procedure, and the benefit that may be derived 
certainly denotes its practical value. An operation of any 
size can ill-afford not to devote time to searching for 
leaks and especially so if the unaccounted for water 
is a high percentage of the water delivered to the sys- 
tem. A truly remarkable accomplishment was carried 
out in Chicago from 1930 through 1945, as reported 
by Justus B. Eddy® Engineer with the Chicago Water 
Department. Figures 2 and 3 illustrate graphically the 
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Fig. 3. ANNUAL REVENUE and pressure—Chicago*. 


results of this outstanding program, which shows an 

increase in the annual gross billings, while at the same 

time the annual average pumpage was decreasing. 

The achievements of the second largest city in the 

nation may be summarized as follows: 

1. Lower daily average pumpage with higher delivery 
pressure. 

2. Lower cost of operation through a savings in coal 
and power cost. Extended life of pumps, boilers. 
and motors. Lower cost of maintenance. 

















- Lower maximum hour demand with greater im- 
proved delivery pressure at high hour. 

. Postponement of plant construction. 

. Meeting of all requirements for water during 


World War II without increasing the water supply 
plant.® 


Manufacturing Losses 


Any product that is manufactured and used in our 
modern society has associated with it certain inherent 
losses, which may be divided into three classes as fol- 
lows: 1. Losses in the manufacturing process. 2. Losses 
in the distributing process. 3. Losses associated with 
customer utilization. 

In a water utility the losses that occur in the pro- 
duction or manufacturing stage will vary from plant 
to plant, also will vary in a given plant as the character 
of the raw water changes, which in turn determines 
the extent of treatment needed. In a typical surface 
water treatment plant about 105 per cent of raw water 
will be required to produce 100 per cent of finished 
water. Figure 4 shows a water quantity flow diagram 
of a surface water treatment plant at Knoxville, Tenn. 
Under plant uses are listed the several elements in the 
process that require the use of water, namely: samples 
for testing, drains and blow downs for basins, filter 
back-washing, pump glands, and sanitary uses. The gains 
are shown as the water added to basins by rain or 
snow. The losses include the evaporation from open 
basins and leaks from piping and basins. The water 
used to dilute chemicals is, of course, returned to the 
process. For the month of Jan., 1959, the plant uses 
at Knoxville was 22.362 mg, which is 3.67 per cent 
of the high lift pumpage. 

Of course, the water used for processing in the 
treatment plant cannot be classified as a loss, but rather 
as necessary to accomplish the treatment process. In a 
properly operated treatment plant attention is given to 
the quantity of water used in the process and the 
amount is held to a minimum consistent with maintain- 
ing the product at a high standard of quality. 
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Preboring for Piles has 


Advantages noise, 


attendant 


Intercounty Construction Co., Hy- 
attsville, Md., is putting in 1400 feet 
of 11-ft diameter concrete storm 
sewer under Benning Road in Wash- 
ington, D.C. 

The pipe is laid in a monolithic 
pour 22 feet below grade. A back- 
hoe and clamshell are used to open 
up the ditch, the latter especially 
when underground utility connections 
get in the way. 

The company uses a_preboring 
method which consists of dropping 
H-beam piles into holes augered 
out by a Ka-Mo A-295 earth boring 
machine to put in the shoring with- 


out resorting to pile driving and its 
heavy 
and allowance for working space. 


Aller breakuig trough tne con- 
crete road surfacing, the firm moves 
in a truck crane with the 18 hp 
Ka-Mo unit mounted on the boom. 


This unit bores a 16-in. diameter 
hole down anywhere from 20 to 28 
feet on both sides of the ditch to 
be opened, spaced at regular inter- 
vals along the way. 

H-beams are dropped into the 
holes and, as excavation progresses 
downward, wood shoring is dropped 
lengthwise along the excavation in 
between the slots formed by the 
series of H-beams. Bracing is in- 
serted crosswise as the ditch is 
deepened. 

The preboring method results in 
these advantages over driving pile: 
much less noise, lower investment 
in machinery, fewer delays due to 
manuverability, and faster place- 
ment of H-beams in the ground. 


equipment, 
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(0 Diverting The Deluge 


® as Goop a reason as any other for 
not reading this article is that you 
have too much to read anyway. A 
not so valid reason is that the pages 
are stuck together with jam, but we 
won’t discuss domestic habits of en- 
gineers at the moment. 

It is the first reason that worries 
me. We are becoming such prolific 
producers of the printed word that 
no one has time to read any more. 
Last year the American Chemical 
Society reported that it had published 
abstracts of 128,000 articles about 
chemistry which were printed in 1959. 
(They are still counting those pub- 
lished last year). 

Now I know that the Americans 
are a clever race of people, and that 
they have recently nurtured a Sen- 
ator whose reading speed was so fast 
that he got through the Pilgrim’s 
Progress in 19% minutes—or was it 
17% minutes—I can’t quite remem- 
ber as I read the article so fast. But 
over here, in the sticky mud of the 
English countryside, I feel such a 
fuddy duddy old square of an en- 
gineer that I don’t know what to 
make of this information. I don’t 
know whether to laugh or cry, or 
go to bed for a week and try and 
forget it. 

If 128,000 chemical articles get 
written by X number of chemical 
authors, where X must surely be less 
than 128,000 (or is America that 
big!) - then when do these busy 
people get time to read the stuff they 
have written? Is there anybody 
“High and clear I shoot my voice 
over the waves, Surely you must 

” - is there any one 
person of a technical calling who 
reads all the printed professional 
matter that gets sent to him? 

To save you the cost of postage 
stamps, I will now give you an answer 
to this question myself - no, there 
is not. If anyone tried to read all of 
his professional literature, he would 
so quickly find it necessary to take 
his head to a repair shop that he 
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wouldn’t have time to make a sensible 
will. To avoid this disaster I have 
for years practised not reading any- 
thing I can’t understand. The stand- 
ard I apply is that anything I can’t 
read after 10 p. m. at night without 
falling asleep I don’t read. This 
cuts out all 3 and f stuff immediate- 
ly, which is just as well as I would 
be unlikely to understand that kind 
of thing when I was awake anyway. 

But this does not solve the whole 
problem. Since I don’t know in ad- 
vance whether anything will turn out 
readable until I try it out after 10 p.m. 
I have to keep this literature around 
me for quite some time. It would 
appear to be a professional sin - 
something against something in the 
Professional Code of Conduct - to 
throw papers away without attempt- 
ing to read them. So they get ‘put 
aside’ for a dull day, or when I 
might find myself in bed with influ- 
enza - excepting I have never yet 
felt well enough in bed with in- 
fluenza to read anything but the ther- 
mometer. 

‘Putting aside’ technical literature 
is one of those fancy phrases which 
bears no relationship to the actual 
course of events, (like ‘making a 
closed traverse’ through a thicket of 
gorse bushes). These lumps of high- 
ly compressed and wire-stitched-to- 
gether printed matter are not so eas- 
ily set aside. I have piled them high 
on my desk hoping that the safe 
angle of repose might in due course 
be exceeded and good number might 
slide off into the wastepaper basket 
without me noticing - but someone is 
sure to come along and pick them 
out again for me. 

I have lined bookshelves with 
them, and the bookshelves now look 
like redundant frames undergoing a 
severe attack of sway and bending 
moment. I have propped up my draw- 
ing board with them, put them in 
a corner of the room under some 
brick samples; I have taken them 
home and brought them back again 


out of consideration for the needs 
of a growing family; I have fallen 
over them, lent them - I have done 
everything a man of sound physical 
health could be expected to do just 
short of the final wickedness of 
burning them, but the rate of loss, 
dismemberment, decline, or delapi- 
dation of these printed bricks has been 
so infinitely small compared with the 
monthly rate of inflow, that it seems 
there is no chance of solving the prob- 
lem unless I go and live near a dis- 
used coal mine. 

The greatly decreased mobility of 
engineers over the age of 45 years 
is generally thought to be something 
to do with their superannuation 
rights: but it is not so. It is simply 
that after twenty-five years’member- 
ship of our professional institutions 
few men can afford to contemplate 
the cost of moving their belongings 
with them. To find and be employed 
by a Firm With A Basement, is an 
advantage that few engineers are 
willing to give up. To leave - to 
leave just like that, without a back- 
ward glance as to what one is leaving 
behind one, is to become an outcast 
in the profession, to be dubbed by 
one’s former colleagues as “that 
bounder who left all his stuff be- 
hind him; what on earth shall we do 
with it?’ No gentleman engineer 
could behave like that. 

Of course for the Americans it 
is not so bad. They are so far ahead 
of the rest of us that they have 
been building tall buildings for years. 
As we know from the cinema, 
nothing ever happens in a skyscraper 
below about the 17th story, and 
nothing could either, because each 
lower story is full of thousands upon 
thousands of journals, transactions, 
proceedings, and papers and abstracts 
all stored away by worried engineers 
and chemists who mean to get around 
to doing some reading one day. Which 
reminds me that it is nearly 10 o'clock 
and I haven’t looked at today’s com- 
ics. 














The Water Companies Make 
Public Utility Law Again‘ 


@ IT Is REMARKABLE, upon reviewing the course of 
public utility decisions in this country, to find how 
often basic principles of utility law have been estab- 
lished by our highest courts in proceedings involving 
water companies. Concentrating only upon the Supreme 
Court of the United States, and for the period from 
1920 to date, there is a striking record of important 
decisions on basic principles of utility law in water util- 
ity cases. The Ben Avon opinion (Ohio Valley Water 
Company v. Ben Avon Borough, 253 U.S. 287, decided 
in 1920) considered that a court must exercise its im- 
portant judgment on both law and facts in utility de- 
cisions, although a previous decision, again involving a 
water company (Knoxville v. Knoxville Water Compa- 
ny, 212 U.S. 1) had tended to the conclusion that a 
reviewing court, rather than exercising its independent 
judgment, should regard regulatory determinations as 
prima facie valid and proper. Another important de- 
cision, in setting forth standards for fair rate of return, 
and stressing the importance of the capital attraction 
test, is the Bluefield case (Bluefield Water Works and 
Improvement Company v. Public Service Company of 
West Virginia, 262 U.S. 679). Consideration was given 
to the extent to which reproduction cost testimony had 
to be received and considered in the leading case of 
McCardle v. Indianapolis Water Company (272 U.S. 
400). 


Rate Increase Litigation 


In recent months the Supreme Court of Illinois has 
had occasion to render a wide-ranging decision on a 
number of important modern day questions of public 
utility law, in the City of Alton v. Illinois Commerce 
Commission and Alton Water Company (19 Ill. 2d 76, 
165 N.E. 2d 513). Since the Alton Water Company has 
not yet achieved finality in its rate structure, it is doubt- 
ful that the Company feels any satisfaction that its 
problems have brought about a court decision of such 
consequence, but it has nevertheless done so. 

The appeal decided by the Supreme Court of Illinois 
was an outgrowth of a general rate increase proposed 
by the Alton Company to the Illinois Commerce Com- 
mission with a rate schedule filing made in February, 
1957. Three years were required for the disposition of 
the matter by the Supreme Court of Illinois; and even 
that was not the end of it, since the decision called for a 
remand of the matter to the Commission for further con- 
sideration on certain points discussed by the Court. 

The opinion was a wide-ranging one by reason of the 
number of points that had been raised, some outside the 
record, by the intervening municipalities and customers. 
Perhaps one matter in the decision was more important 
than the others, and represented a facing up by the 
Court to a most difficult question, with a decision in 


*Paper prepared for the Eastern Water Company Conference, Atlantic 
City, New Jersey, October 18, 1960 


by CHARLES A. BANE 
Attorney, Isham 
Lincoln & Beale 
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favor of the public utility. In response to protests by 
the intervenors that fair value rate-making resulted in 
unconscionably large returns to the common equity, par- 
ticularly when that equity is a thin portion of the cap- 
italization, the Court responded that comparisons were 
not to be made with respect to the return on the book or 
investment value or cost of the Company equity, but 
rather on that equity’s fair or present value. The Court 
suggested a number of ways in which the computation 
of such value might be made : 

“The approach taken by the circuit court assumes 
correctly that the return to each class of security holder 
is relevant in judging whether a given overall rate of 
return is reasonable. Due to the relatively low cost 
of debt financing, an overall rate of return of 5.6 
per cent might yield a return to common stockholders 
of 6 or 7 per cent in a utility with little debt but 
yield a much higher return to common shareholders 
of a highly leveraged utility with a high percentage 
of debt in its capital structure. Neither the Com- 
mission nor the courts may ignore this fact. The 
circuit court also assumed, however, that return on 
the original common stock investment was the rele- 
vant figure in determining the reasonableness of an 
overall rate of return. In this assumption the court 
erred. It is well established in Illinois that the utility 
is entitled to a reasonable overall return on the fair 
value of its property, not the original cost. This pro- 
vides a flexible rate-making standard which is equally 
applicable in periods of rising and falling price levels. 
(See City of Chicago v. Illinois Commerce Com., 
4 Ill. 2d 554) It. would be inconsistent to judge 
the overall return on the basis of fair value but 
judge the return accruing to common shareholders 
on the basis of a par value which is essentially 
original cost. The significant figure is the rate of 
return on common stock valued at fair value. 

“Several methods of computing this figure might 
be used. Either actual debt costs or hypothetical debt 
costs based on the current market might be sub- 
tracted from revenue after operating costs to pro- 
duce net income allocable to equity. The fair value 
attributable to common stock might be determined 
by subtracting the par value of debt and preferred 
stock, to reflect the fact that all increments in value 
belong to equity, or by dividing fair value in the 
same percentages as book value. The sizeable short 
term debt may be considered entirely as debt or its 
temporary nature might be recognized by allocating 
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part to debt and part to equity. What- 
ever method is chosen as most ap- 
propriate in this case the return on 
the fair value attributable to common 
stock fails within the range of the 
testimony.” 


This is a most important point to 
have been decided, since hardly a rate 
case proceeds, for any type of utility, 
in a fair value state, without compari- 
son being made to suggest an ex- 
cessive or even outrageous return on 
the equity by reason of the rate in- 
creases which are proposed. It is, of 
course, inevitable in a fair value state 
that the return on the equity can be 
computed as being high in terms of 
percentages of return on book value, 
and if such return is computed after 
taking account in the operating reve- 
nues of only the historic cost of debt 
and preferred stock. In some instances 
there have even been assertions by 
those opposing rate increases that 
the value of the property found as 
fair value, to the extent that it ex- 
ceeds original cost, likewise consti- 
tutes a kind of return to the equity 
and should be taken account of as 
such. Such a suggestion is made 
without regard to the fact, of course, 
that the property is never distributed 
to the equity holders or the fair 
value realized upon by them except 
through the medium of return on 
rates based upon fair value. With 
this background, it therefore seems 
clear that the Supreme Court of 
Illinois has enunciated an important 
principle and one of great benefit 
to utilities in fair value states, by 
realistically concluding that any re- 
turn to the equity is to be computed 
only after a fair value has been de- 
termined or computed for the equity. 


Deferred Federal Income Tax Benefits 


In a number of other respects the 
Court upheld the utility’s position. 
After an initial opinion in which 
the Court disapproved of the Com- 
mission’s recognition as an operat- 
ing expense of deferred Federal in- 
come taxes arising from accelerated 
depreciation, the Court on rehearing 
revised its opinion to permit recog- 
nition of such an item, although only 
upon condition that amounts accumu- 
lated as a result of such deferral, 
whether in a reserve or otherwise, 
shall be deducted from the rate base. 
Of course there are almost as many 
opinions on the matter of proper 
treatment of deferred Federal in- 
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come taxes as there are regulatory 
authorities or courts which have 
been called upon to decide the issue, 
but certainly it would be difficult 
to conclude that the Supreme Court 
of Illinois was not sensible in its 
view that some benefit from de- 
ferred Federal income taxes ought 
to be passed along to present con- 
sumers. On this premise, the court 
would seem to have been reasonable 
in its conclusion that one way to 
pass along such benefit to consumers 
is to deduct from the rate base the 
cumulative amounts of deferred Fed- 
eral income taxes. Another alterna- 
tive would be that of taking account 
of such deferred federal income 
taxes in arriving at the appropriate 
rate of return, on the theory that 
deferred federal income taxes in ef- 
fect represented debt money which 
was available without the payment 
of interest. This latter solution did 
not commend itself to the Supreme 
Court of Illinois. 


Court Approves 
Depreciation Computation 


In another area, the Court further 
ruled in the Water Company’s favor 
in approving an observation method 
of computing depreciation on repro- 
duction cost, as against contentions 
that a straight-line method ought to 
be used. The Court rejected a sug- 
gestion that the observation method 
might not be reliable since much of 
a water company’s property is lo- 
cated underground. 

In its discussion of this subject, 
the Court rendered a real service. 
It reminded that the straight-line 
method of computing depreciation 
constitutes only an accounting tech- 
nique for allocating the cost of fixed 
assets over the life of the assets 
and is not a measure of the actual 
depreciation taking place in the prop- 
erty. The methods that won the 
Court’s approval and its view on the 
subject of the unacceptability of the 
straight-line method for determining 
actual accrued depreciation are set 
forth in the following excerpt from 
the Court’s opinion : 

“The Company’s witness, How- 
son, testified that depreciation of 
15 per cent should be deducted 
from the reproduction cost of the 
Company’s plant. The Commis- 
sion’s witness, Cavanagh, testified 
to depreciation of 26 per cent, and 
the Commission found 25 per cent 


depreciation. Howson relied pri- 
marily on inspection for his de- 
termination of depreciation, sup- 
ported by calculations on a 4 per 
cent sinking fund basis. Cavanagh 
also inspected all of the Com- 
pany’s above-ground facilities and 
examined pertinent records, but de- 
pended to a greater extent on 3 
per cent sinking fund computa- 
tions. The circuit court felt that 
the observation method employed 
by these two witnesses was not 
reliable since 40 per cent of the 
Company’s plant consists of pipes 
and mains located beneath the 
ground and not subject to inspec- 
tion. Evidence of subnormal serv- 
ice to many customers, coupled 
with straight-line computations in- 
dicating a depreciation figure of 
37 per cent, convinced the court 
that the Commission’s determina- 
tion was erroneous. 

“Although the straight-line 
method of computing depreciation 
is widely accepted, it is only an 
accounting technique for allocat- 
ing the cost of fixed assets over 
the life of the assets. It is not 
a measure of the actual deteriora- 
tion of property. (United Railway 
& Electric Co. of Baltimore v. 
West 280 U.S. 234, 262, 74 L. ed. 
390 (1930).) For rate proceed- 
ings in which fair value is a con- 
trolling factor, a determination of 
depreciation by inspection may be 
preferable to accounting computa- 
tions, and certainly is an accept- 
able method. (See McCardle v. 
Indianapolis Water Co. 272 U.S. 
400, 71 L. ed. 316 (1926) ; Pacific 
Gas & Electric Co. v. City and 
County of San Francisco, 265 
U.S. 403, 68 L. Ed. 1075 (1924). 
Therefore, the circuit court’s 
straight-line computations indicat- 
ing a depreciation figure of 37 
per cent do not alone undermine 
the result reached by the Commis- 
sion by other methods. Nor was 
the inspection defective because 
a large part of the Company’s 
plant is located beneath the ground. 
Howson tested this portion of the 
plant by an examination of 95 out 
of a total of 200 cuts taken from 
the underground pipes and mains. 
Cavanagh checked the Company’s 
figures by examination of the 
Company’s records of installation 
and maintenance and through the 
use of age-life tables. The methods 























employed by these two witnesses 
seem reasonable and the Commis- 
sion committed no error in bas- 
ing its determination on their re- 
sults.” 


Depreciation Accrual 


In its consideration of accrued de- 
preciation the Court likewise took 
account of a suggestion that accrued 
depreciation ought to be increased 
to take account of alleged service 
deficiencies. The Court spoke as fol- 
lows, in rejecting this view : 

“There was testimony that the 
Water Company’s service to do- 
mestic customers and for munici- 
pal fire protection was deficient 
in many respects. This might well 
indicate that physical depreciation 
had in fact proceded beyond the 
extent indicated by inspection. In 
holding the Commission’s determi- 
nation of depreciation erroneous, 
the circuit court considered this 
‘appraisal by function’ as ‘perhaps 
more convincing’ than appraisal of 
depreciation by observation. The 
Commission, on the other hand, 
dealt with the problem of sub- 
standard service not by adjusting 
depreciation but by a direct order 
requiring the Company to submit, 
within 60 days, plans for improv- 
ing service. 

“We cannot agree that the Com- 
mission’s approach was erroneous. 
Both supervision of service and 
supervision of rates are functions 
of regulatory commissions. In sev- 
eral jurisdictions, it has been held 
that these functions must be kept 
distinct so that a rate increase 
may not be conditioned upon the 
utility's compliance with an order 
to improve service. (E.g., Flori- 
da Telephone Corp. v. Carter, 70 
So. 2d 508 (Fla Sup. Ct. (1954) ) ; 
Elyria’ Telephone Co. v Public 
Utilities Com. 158 Ohio St. 441, 
110 N.E. 2d 59 (1953).) And in 
another state it was held error 
for a Commission to decrease the 
rate of return because of sub- 
standard service, on the ground 
that this action would prevent the 
utility from acquiring the capital 
necessary to improve its service. 
(Petitions of New England Tele- 
phone and Telegraph Co. 116 Vt. 
480, 80 A. 2d 671 (1951). In 
this case it is not necessary to 
decide these broad issues of the 
Commission’s authority and power. 





We hold only that it was permis- 
sible and reasonable for the Com- 
mission to deal with deficient 
service in a separate order rather 
than by adjustments to deprecia- 
tion. (See Village of Apple River 
v. Illinois Commerce Com. No. 
35319.) 


Overhead Expense Allowance 


In several areas the Court ruled 
against the utility’s contentions. It 
suggested that a 15 per cent allow- 
ance on reproduction cost for over- 
heads might be too high. The prob- 
lem here arose in part by reason 
of an expression of opinion by 
counsel for the Commission that a 
15 per cent allowance was higher 
than any other that he knew of. 
It later developed that he was think- 
ing of an allowance for overheads 
which did not include interest, but 
in any event, the Court concluded 
that the Commission ought to take 
another look at the matter, since 
the case was being referred to the 
Commission on other grounds. An 
interesting observation of the Court 
in connection with overheads (which 
were considered to be organization 
expense, engineering and supervision 
during design and construction, ad- 
ministrative and legal costs, omis- 
sions and contingencies and interest 
lost on non-productive investment 
during construction) was to the ef- 
fect that an unusually high percent- 
age for overhead expenses can not 
be justified in terms of generally 
rising costs, because any such high 
level of costs is already reflected 
in the basic reproduction cost of 
which the overheads constitute a per- 
centage. 


Offsetting Tax Accruals 


In the area of working capital, 
the court decided that tax accruals 
ought to be offset against capital 
working requirements even to the 
extent of the materials and supplies 
component of working capital. 

Whatever may be the views as to 
the propriety of offsetting tax ac- 
cruals (i.e., funds collected on ac- 
count of Federal income taxes, prop- 
erty taxes or other taxes in ad- 
vance of the required payment 
dates) against cash working capital 
requirements, it would seem errone- 
ous to state that such accruals ought 
to be offset against materials and 
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supplies. Payments of tax obligations 
must, of course, be made in cash 
and not in materials and supplies, 
and accordingly, any tax accrual 
funds which may have been invested 
in materials and supplies would have 
to be liquidated in anticipation of 
the tax payment dates. This would 
seem to mean that for all practical 
purposes tax accruals are not really 
available to take care of the ma- 
terials and supplies requirements of 
a public utility. 


Commission's Judgment 
Deserves Respect 


In a few other respects, and it 
was basically by reason of these 
considerations that the matter was 
remanded to the Commission, the 
Court showed a disappointing will- 
ingness to accept bare allegations of 
the intervenors that the Company 
ought to realize increased income 
from improved meter maintenance 
and changes of a limited number of 
customers from flat rates to metered 
rates. The Court required the Com- 
mission to consider these matters on 
remand, though they seem too trifl- 
ing to justify this action. 

Furthermore, these would seem to 
be areas in which the Commission’s 
judgment ought to be _ respected, 
without interference by a reviewing 
court. To the extent that a review- 
ing court attempts to determine 
whether a utility ought to realize 
additional revenues when it changes 
flat rate customers to meters, or at- 
tempts to decide what ought to be 
the result of a full-scale meter main- 
tenance program, the court would 
seem to be entering into areas be- 
yond its competence, but where a 
regulatory body is expert if anyone 
is. The Court in this instance in its 
Alton decision seems to have dis- 
regarded the teaching of the Knox- 
ville Water Company case, that Com- 
mission orders ought to be regarded 
as prima facie valid when they re- 
late to areas in which the Commis- 
sion is expert. It should be pointed 
out, however, that the Court had 
the good sense not to try to deter- 
mine what additional revenues might 
be realized from the change to meter- 
ing and from improved meter main- 
tenance, but rather remanded the 
matter to the Commission for the 
Commission’s determination. Never- 
theless, the Court seems to have in- 
terfered with the Commission’s func- 
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tion by reversing the Commission’s 
order because of these matters and 
instructing the Commission to con- 
sider them once again. 


Fair Value Computations 


One relatively important matter of 
principle decided by the Court goes 
to the very basis of rate-making. In 
arriving at its conclusion as to the 
fair value of the Company’s prop- 
erty, the Commission had given rela- 
tively less weight to reproduction 
cost than it gave to original cost; 
the weighting was approximately 20 
per cent for the former and80 per cent 
for the latter. Counsel for the Com- 
mission thereupon argued, to the Su- 
preme Court of Illinois that the 
Court ought not to be too concerned 
even if there were mistakes of fact 
or of judgment in arriving at the 
conclusions as to what the reproduc- 
tion cost depreciated of the Com- 
pany’s property might be, since the 
fair value determination did not de- 
pend to any large extent upon re- 
production cost. The Commission’s 
counsel argued that the Court there- 
fore need not and ought not to in- 
quire into the propriety of the spe- 
cific findings that went to make up 
fair value, but should concentrate 
only upon the finding as to fair 
value itself. This view was rejected 
by the Court in the following lan- 
guage: 

‘|. . The Commission objects 
particularly to setting aside its 
order because of purported errors 
in computing reproduction value 
less depreciation when the final 
fair value determination is not 
challenged as unreasonable. It ar- 


gues that if the final de- 
termination is reasonable the 
courts should not inquire into the 
separate elements of value which 
are considered in reaching that 
finding. This position ignores the 
right of the parties and the public 
not just to a reasonable determina- 
tion but rather to a determination 
which arises from sound and law- 
ful analysis of the problems pre- 
sented. Without power to review 
the intermediate steps in the ad- 
ministrative decision-making proc- 
ess, effective judicial review 
would be extremely difficult if 
not impossible. Neither the statute 
nor this court’s decisions in the 
rate regulation field indicate that 
such a result is intended. This court 
has not confined its review to 
the Commission’s final order but 
rather, when called upon to do so 
and with respect for the Commis- 
sion’s expert judgment, it has re- 
viewed the elements of value con- 
sidered by the Commission in com- 
puting present fair value. (See 
Peoples Gas Light & Coke Co. v 
Slattery, 373, ILL. 31, 51-56) . . .” 


Of course an argument of the kind 
which the Commission made in this 
instance runs the risk of being in- 
terpreted as an argument in favor 
of the doctrine of the Hope case 
(F.P.C. v. Hope Natural Gas Com- 
pany, 320 U.S. 591), which is gen- 
erally interpreted as constituting an 
approval of the doctrine that Com- 
mission rate orders ought not to be 
upset if the end result can be justi- 
fied, without regard to what methods 
may Or may not have been used in 
arriving at the end result. 


Finality of Commission's 
Order Lacking 

The most disappointing aspect of 
the Alton Water Company case is 
the amount of time that has been 
and will be consumed before there 
is any finality in the Water Com- 
pany’s rate situation. Upon the re- 
mand, the Commission entered a sup- 
plemental order establishing rates 
somewhat below the rates which it 
had previously approved and which 
had been the subject of the appeal. 
These latter rates are themselves, 
however, being made the subject of 
an appeal and hence three and one- 
half year after the original filing, 
there is still no finality to the Com- 
mission’s order. There likewise re- 
mains in litigation and unresolved 
the extent, if any, to which the 
Company is required to make a re- 
fund to its customers on account 
of the increased rates charged pend- 
ing appeal to the Supreme Court 
of Illinois, after the lower reviewing 
court had found the rates as es- 
tablished by the Commission to be 
unlawful. 


Certain procedural revisions ought 
to be worked out so that a situa- 
tion of this kind can not be allowed 
to develop. The problem is particular- 
ly acute in the case of a small 
utility, such as a water company, 
which may find some satisfaction 
in seeing important questions of 
public utility law resolved in favor 
of the utility industry, but is not 
nevertheless in a financial position 
to withstand long periods of un- 
certainty before determination of the 
propriety of its rate increase pro- 
posals. 





Sioux City Waterworks 
Annual Report 


The 1960 waterworks report from 
Sioux City, Iowa, reports 28,645 ft 
of pipe laid and 17,021 ft abandoned 
during the year. The installation of 
two submersible pumps was under- 
taken for the first time this year. An 
excessive amount of iron and manga- 
nese was also reported over stand- 
ards set by the US Public Health 
Dept., with steps being taken to cor- 
rect the situation. Total consumption 
for year 1960 was 3,582,113,550 gal 
for a population of 89,159 or an aver- 
age of 110.04 gal per person. Stor- 
age capacity is 26 million gal and 
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pumping capacity is 24 millon gallons 
per day, from the 12 wells. 


New Electronic Assembly 
Plant for Foxboro Co. 

A $700,000 assembly plant in East 
Bridgewater, Mass., was opened 
June 5 by The Foxboro Company, 


Foxboro, Mass., 


industrial instruments for measure- 
ment and control. 


The new 40,000 sq ft plant, and 


manufacturers of 


a 150 member staff, will allow Fox- 
boro to expand the manufacture and 
assembly of Electronic Consotrol In- 
struments which are being specified 
for process control systems. 

Production of all solid-state elec- 
tronic line has already been trans- 
ferred to the new plant. The ulti- 
mate aim is to expand this facility 
to handle the increasing demand for 
electronic instrumentation in all 
phases of industrial processing. 

The new plant, a single level struc- 
ture of brick and aluminum siding, 
is located on a 120-acre site and 
built with future additions in mind. 
This plant brings the total to six 
for Foxboro factories. 








A Correction And An Apology 


Our editorial entitled “A Lesson and a Moral” (WATER & 
SEWAGE WORKS, May 1961, page 203) has furnished your 
editor with a lesson of his own. We have been advised by the dis- 
charged consulting engineer of the Jersey City Sewerage Authority 
that, in his opinion, the alleged deterioriation of the plant was 
caused primarily by a lack of revenues which in turn resulted in 
substantially less expenditure than had been recommended by him 
for the maintenance and operation of the system every year since 
1958. The engineer has assured us that the fired employees were 
competent and capable men, and he has furnished us with a sum- 
mary of their qualifications and experience which confirms this. 

Our editorial was not intended to reflect adversely upon the 
competency of any specific individual or individuals. Nor did we 
intend to take sides in a political controversy, which some of the 
press releases indicate may have been involved in this matter. We 
were simply calling attention, to problems which can arise in any 
sewage treatment system, without attempting to analyze the specif- 
ic causes of the Jersey City episode. 

We retract any statement which could have adversely reflected 
on the competency of the discharged employees or the consultant 
and apologize for any embarrassment or other difficulties which 
our editorial may have caused them. 





V W. oLangworthy 
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Water Pollution Control Federation 
34th Annual Meeting 


HOST ASSOCIATION 


CENTRAL STATES 


SEWAGE AND INDUSTRIAL WASTES ASSOCIATION 


AUDITORIUM - ARENA 
October 8-12, 1961 


HOTEL SCHROEDER 


Milwaukee, Wisconsin 


SUNDAY, OCTOBER 8 
Exhibits and Early Registration 
1-5 PM 


MONDAY, OCTOBER 9 
MORNING 
Call to Order 
President Ray E. LAWRENCE 
Invocation 
Address of Welcome J. F. FRIEDRICK 
The Milwaukee Story Ray D. LEARY 


AFTERNOON 
Water Pollution Roundup 

What We Know About Wastes and 
Pollution GoRDON M. FAIR 
What We Need to Know About Wastes 
and Pollution THOMAS J. POWERS 
Getting Answers to Needed Informa- 

tion About Wastes and Pollution 
S. A. BERKOWITZ 


TUESDAY, OCTOBER 10 


MORNING 
CONCURRENT SESSIONS 


A. Large System Design 
Design of Hamilton, Ontario, Sewer 
System and Sewage Treatment 
Works D. B. REDFERN 
Large Sewer System Design 

G. A. HORSTKOTTE, JR. 
Planning, Development, and Adminis- 
tration of Intercommunity Sewer- 
age and Sewage Treatment Sys- 

tems in a Metropolitan Complex 
Part 1. The Wayne County, Mich- 
igan, Situation GEORGE BINGHAM 
Part 2. The Oakland County, Mich- 
igan, Situation R. J. ALEXANDER 


B. Industrial Wastes Forum 
Surface and Subsurface Disposal of 
Industrial Wastes 
Spray Irrigation as a Means of In- 
dustrial Waste Disposal 
H. G. LULEY 
Ridge and Furrow Irrigation for 
Industrial Waste Disposal 
F. H. SCHRAUFNAGEL 
Disposal of High Organic Content 
Wastes on Land R. H. Scorr 
Fundamentals of Underground 
Disposal of Industrial Wastes 
CHARLES W. QUERIO 
NOON 
FEDERATION ANNUAL BANQUET 
Outstanding Speaker to be Announced 
AFTERNOON 
INSPECTION TRIP 
Wastewater Treatment Plant of the 
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TECHNICAL PROGRAM 


Sewerage Commission of Milwaukee 
INDUSTRIAL WASTES SESSION 
Preventive Measures Get Results in 
Solvay’s Waste Abatement Pro- 
gram W. L. LEucHT 
P. T. McCNALLY, and IRvING GROSSMAN 
Anaerobic Digestion of Textile Desiz- 
ing Wastes THEODORE JAFFE 
The Relationship Between Phenol 
Concentrations and Medicinal 
Odors in Water 
M. Katz and C. J. Brapac 


WEDNESDAY, OCTOBER 11 


MORNING 
CONCURRENT SESSIONS 


A. Industry Day 
The Cooperative State and Industry 
Survey of the Columbia River 
R. O. SYLVESTER 
Present Status of Commercial Scale 
Operation of Stream Reaeration 
Facilities AVERILL J. WILEY 
Waste Abatement Progress in the 
Pulp and Paper Industry 
Harry W. GEHM 
A Solution to Industrial Wastes Dis- 
posal—Tailor-Made Answers Not 
a Panacea RICHARD BILLINGS 


B. The Great Lakes Resource 

Physiography of the Lakes 

NORMAN BILLINGS 

Water Uses G. A. ROHLICH 

Current and Future Problems and 

Needs to Be Served 

ALBERT E. BERRY 

Significant Aspects of the Great 

Lakes-Illinois River Basins Projects 

H. W. Poston and Wo. Q. KEHR 


NOON 
INDUSTRY LUNCHEON 
Address by John G. Strange, Presi- 
dent, The Institute of Paper Chem- 
istry 


AFTERNOON 
CONCURRENT SESSIONS 


A. Industry Day 

Mead’s Experience with Plastic Filter 

Media at Rome, Georgia 
Virci. A. MINCH 
Discussion W. H. WEIR 
Biological Treatment of Fine Chem- 
ical Plant Wastes W. R. Horn 
Discussion CHARLEs S. BROWN 
Presenting a Waste Control Program 
to Management CHARLEs L. SERCU 


B. Maintenance Forum 
Problems with Pump Operation and 
Maintenance R. C., THAYER 
Chlorination Operation and Mainte- 
nance Problems A. A. THOMAS 
Sewer Maintenance at La Crosse, 
Wisconsin CARL WAHLSTROM 


C. Sludge, Research Needs 
and Collection 
New Developments in the Zimmer- 
mann Process F. L. ZIMMERMANN 
and NEAL SEEGERT 
Water Pollution Control Research: 
Need for Renewed Effort 
FRANK A. BUTRICO 
Garbage, Detergents, and Sewers 
FRANCIS R. BOWERMAN 


THURSDAY, OCTOBER 12 
LABORATORY SCIENTISTS’ 
BREAKFAST 

Detection and Measurement of Exotic 

Substances GorDON E. McCALLUM 

MORNING 

CONCURRENT SESSIONS 
A. Research Symposium 

Organic Composition of a Domestic 

Sewage J. HUNTER and 

H. HEUHELEKIAN 

Composition of Volatile Solids Ac- 

cumulating in an Activated Sludge 

System DONALD R. WASHINGTON 

and JAMES M. SYMONS 

Arginine, Cystine, and Glycine Utili- 

zation by Activated Sludge 
DALE A. CARLSON and 
L. B. POLKOWSKI 
The Chromatic Assay of Extracel- 
lular Products of Algal Metabolism 
ROBERT C. MERZ, JOHN R. KILMA, 
and R. G. ZEHNPFENNIG 


B. Operator’s Forum 
Short Cuts and Improvements in 
Laboratory Procedures 

W. D. HATFIELD 
Sludge Drying Lagoons N. S. Bussis 

Stirring Digesters with Gas 
Hucu A. SCHREIBER 
Mechanical Nozzles for Aeration 
Tanks CHARLES E. HUGHES 


AFTERNOON 
CONCURRENT SESSIONS 
A. Research Symposium 
Analysis of the Economics of Sewage 
Treatment JOHN A. LOGAN, 
W. D. HATFIELD, GEORGE RUSELL, 
and WALTER R. LYNN 
CONTINUED ON PAGE 94A 
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10 Foot View Of 26,050 Foot Water Line 


A little bulldozer was used to good After the crane lowered the pipe, a workman On other parts of the job, a backhoe 
advantage on this 48-inch five-mile placed blocking in the bell and the little was used to dig the trench, place 
water supply line in Columbus, dozer shoved the pipe home as shown in the the pipe and shove the joint home. 
Ohio. The first job it did for the picture at the top of the page. The line was Burgess & Niple of Columbus were 
Complete General Contracting Com- installed under the direction of Ernest H. consulting engineers. The pipe was 
pany of Columbus was to level the Stork, Director, Department of Public Serv- manufactured by Price Brothers 
bottom of the trench and prepare a ice and Frank Wright, Superintendent, Divi- Company, Hattiesburg, Mississippi 
bed for the pipe. sion of Water, Columbus, Ohio. and Dayton, Ohio. 


Price Brathors 


CONCRETE PRESSURE PIPE 











How to control it economically 
with this simple, modern 
“Dox on a pipe.” 


This is the Modulair Type “P” rate-of-flow controller, for 
your filter effluent piping. 

You install it almost as easily as a piece of pipe, and its 
design is so utterly simple that you have almost no main- 
tenance cost. 


Note how Modulair ‘*P’’ flow controller requires very little space in filter effluent line. 


In fact, the minute you put this venturi-actuated, fully 
pneumatic controller to work, you get these new savings: 
1. No valve operator 
. No water supply 
. No hydraulic valves 
. No drive gears and linkage 
5. No “spaghetti” of complicated piping 
. No pilot valve or valve shaft 
. No leaky packing gland 
. No floor drain 
. Almost no maintenance 
You save space, too, because the “P” controller has the 
shortest laying length of any, in addition to being entirely 
preassembled, with all working parts enclosed. 
Send for our Bulletin 951, for details on space and cost 
savings of the “P” controller. Compare them with your 
present method of flow control. No obligation. 


SIMPLEX weree'co. 
LANCASTER, PENNSYLVANIA 
a division of 


& PFAUDLER PERMUTIT INC. 
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Oct. 2-4—Taos, New Mexico. Rocky Mountain Sec- 
TIon A.W.W.A. Secy., H. F. Kepner, 550 Alcott, 
Denver 4, Colorado. 


Oct. 4-6—Roanoke, Virginia (Hotel Roanoke) Vir- 
cinta Section A.W.W.A. Secy., Edward H. Ruehl, 
R. Stuart Royer & Assocs., 15 W. Cary St., Rich- 
mond 20. 


Oct. 4-6—Jamestown, North Dakota (Gladstone Hotel) 
Norts Dakota Section Water & SEWAGE Works 
Conr. Secy., W. Van Heuvelen, c/o State Dept. of 
Health, Bismarck, N. Dakota. 


Oct. 5-6—Twin Falls, Idaho. INTERMOUNTAIN SECTION 
A.W.W.A. Secy., M. W. Snell, Supt., Power & Wa- 
ter, Soda Springs, Idaho. 


Oct. 8-11—Biloxi, Miss. (Buena Vista Hotel) Ata.- 
Miss. Section A.W.W.A. Secy., Ernest Bryan, Mc- 
Wane Cast Iron Pipe Co., Box 2601, Birmingham, 
Ala. 


Oct. 9-12—Milwaukee, Wis. (Schroeder Hotel) Tutrty 
FourtH ANNUAL MEETING WATER PoLLuTION Con- 
TROL FEDERATION. Secy., Ralph E. Fuhrman 4435 
Wisconsin Ave., Washington 6, D. C. 


Oct. 9-20—Cincinnati, Ohio (Robert A Taft Sanitary 
Engineering Center) Short Course: Basic Radiological 
Health. Write: Chief, Training Program, Robert A. 
Taft Sanitary Engineering Center, 4676 Columbia 
Parkway, Cincinnati 26, or to a PHS Regional Office. 


Oct. 15-18—San Antonio, Texas (Hilton Hotel) SoutH- 
west Section A.W.W.A. Secy., L. A. Jackson, Mu- 
nicipal Water Works, Robinson Memorial Auditorium, 
Little Rock, Ark. se 


Oct. 16-27—Cincinnati, Ohio (Robert A. Taft Sanitary 
Engineering Center) Short Course: Plankton Identi- 
fication and Control. Write: Chief, Trainirig Program, 
Robert A. Taft Sanitary Engineering Center, 4676 
Columbia Parkway, Cincinnati 26, or to a PHS Re- 
gional Office. ; 


Oct. 17-20—Atlantic City, New Jersey. EasteERN WATER 
Co. CONFERENCE Se 


Oct. 17-Nov. 9—New Brunswick, N. J. (Rutgers fmt. 
versity) Short Course: Sewage Disposal and Plant 
Operation. Contact Dean, College of Engineering, Rut- 
gers, The State University, New Brunswick, N. J. 


Oct. 18-20—Cedar Rapids, Iowa (Roosevelt Hotel) 
Iowa Section A.W.W.A. Secy., Wilbur E. Bjork, 
Des Moines Water Works, 1003 Locust St., Des 
Moines. 


Oct. 22-25—Montreal Quebec (Mount Royal Hotel) 
CANADIAN INSTITUTE ON SEWAGE & SANITATION. 
Secy., Albert E. Berry, 72 Grenville St., Toronto, Ont. 


Oct. 23-25—Pittsburgh, Pa. (Penn-Sheraton Hotel) In- 
TERNATIONAL WATER CONFERENCE OF THE ENGINEERS 
Soctety OF WESTERN PENNSYLVANIA. Write: Society 
Office, Penn-Sheraton Hotel, Pittsburgh 30, Pa. 


Oct. 23-27—Monticello, Illinois (Allerton House) TENTH 
ANNUAL WaTER Works MANAGEMENT SHORT 
Course. Sponsored by Illinois and Indiana Sections 
A.W.W.A. Write: Short Course Supervisor, 116b 
Tilini Hall, Champaign, Til. 





EDITORIAL— 
A CLEANER TOMORROW 
CONTINUED FROM PAGE 317 


nite advance, yet the problem continued to grow faster 
than our means of coping with it. The 1961 legislation 
establishes a Federal-State-local attack capability that 
is closer to meeting our urgent need than any we have 
had before. 

The new legislation does five important things: 

—It broadens and strengthens the Federal Govern- 
ment’s enforcement powers. 

—It provides the basis for a greatly stepped-up pro- 
gram of waste-treatment works construction. 

—It authorizes increased Federal support of State 
and interstate pollution control programs. 

—It calls for an intensified program of research look- 
ing toward more effective methods of pollution con- 
trol, with special emphasis on regional variations. 

—It establishes in law the principle of water quality 
control as a criterion in planning and building Federal 
reservoirs. 

The most important enforcement provision of the 
new act extends Federal pollution abatement jurisdic- 
tion to all navigable waters, including interstate and 
coastal waters. The earlier, 1956 law limited Federal 
jurisdiction to interstate waters where it could be 
shown that pollution arising from a source in one State 
was threatening the health and welfare of people in 
another State. This obviously made the Federal en- 
forcement program dependent on the purely geograph- 
ical accident of where a pollution source happened to 
be located. 

Under the new law, Federal enforcement action can 
be initiated at the request of the Governor of the State 
in which the pollution originates, even though the 
pollution is confined to that State. Similarly, if Federal 
Court action against intrastate pollution becomes neces- 
sary, this can be initiated with the consent of the Gov- 
ernor. Thus, in a purely intrastate matter, the preroga- 
tives of the State are preserved. At the same time, how- 
ever, the mechanism is established to bring into play 
the power of the Federal Government against those re- 
sponsible for intrastate pollution, if the State desires 
it. This is a significant step forward. 

The new law also broadens the Federal Government's 
authority in interstate pollution situations. Under the 
previous law, the Government on its own initiative 
could call a conference in connection with an inter- 
state pollution problem, but it could initiate Federal 
Court action only with the consent of the State in which 
the pollution originated or at the request of a down- 
stream State. Under the new law, court action can be 
initiated by the Government without such request or 
consent. Furthermore, the new law gives municipalities 
a more definite role in the initiation of Federal en- 
forcement action in interstate situations. 

The new law provides for very considerable increases 
in grants to cities for the construction of waste treat- 
ment facilities. During the early 1950's, cities spent 
an average of $220 million per year to build treatment 
facilities; after the 1956 amendments, which for the 
first time authorized Federal construction grants, an- 
nual expenditures rose to $360 million, all but about 
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one-tenth of which consisted of local funds. But this 
still has not been enough. To do the job that needs to 
be done, construction must be increased to a level of 
$600 million a year for the next ten years. 

The new law will help accompish this. Instead of 
$50 million per year in grants to municipalities, we will 
be able to provide $80 million in fiscal year 1961-62, 
$90 million in the following year, and $100 million for 
the next four years. 

We will also be able to increase the size of our grants 
to cities, from an over-all limit of $250 thousand to 
$600 thousand. This latter figure is far more realistic, 
in view of today’s costs, and it corrects a weakness in 
the earlier legislation. A grant of $250,000 can mean 
much to a small community but it is not very mean- 
ingful to a larger one, whose waste-treatment facilities 
may represent a capital investment of many millions 
of dollars. Large grants will be a greater incentive to 
these larger communities. 

Another provision of the new law permits several 
cities to join together to build a joint treatment facility. 
Each community can then receive an individual grant 
based on its share of construction costs, up to a limit 
of $2,400,000 for the total project. 

The new law also authorizes an increase in Federal 
grants to States from $3 to $5 million annually. These 
grants are to assist State and interstate water pollution 
control agencies to establish and maintain their water 
pollution control measures. 

The need for research in water pollution abatement 
has been stated too often to require restatement here. 
We need to know more about the character of our 
wastes, how they affect our water, and how we can re- 
move them from the water economically and effective- 
ly. Congress has now authorized a greatly increased re- 
search program, including establishment of a series of 
regional laboratories in various parts of the continental 
United States and Alaska. This regional approach is a 
wise one; problems of waste disposal and pollution 
abatement differ greatly from one part of the country to 
another, and demand different scientific and engineer- 
ing research. 

Finally, the 1961 legislation directs the various agen- 
cies of the Federal Government to consider water-qual- 
ity control as a criterion in planning reservoirs and im- 
poundments. This provision of the law recognizes the 
engineering principle of “low flow augmentation,” un- 
der which water is stored during periods of heavy rain- 
fall and then added to the stream during periods of 
low flow to reduce the levels of water pollution. The 
law points out, however, that this is to be used as a 
supplement to other pollution abatement techniques 
and not as a substitute for them. 

Last March, in my testimony before the House Pub- 
lic Works Committee in support of the President's 
recommendations for this new legislation, I said: 

“This is an excellent bill in its emphasis on research, 
on flexibility, on partnership among the different levels 
of Government—in fact, in its whole tone of aggressive 
action against the Nation’s No. 1 pollution problem. All 
these things make it a truly historic piece of legislation.” 

I am happy to restate this evaluation here. Our 
country and our people are the gainers, now that a 
cleaner tomorrow is dawning for America’s water. 


Water & Sewace Works, August, 1961 
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Tubing Benders 


Six sizes of tubing benders rec- 
ommended for use with soft or hard 
copper, aluminum and certain sizes 
of stainless steel tubing, as well as 
brass tubing, are announced by this 
manufacturer. 

The six benders (model numbers 
293 through 298) will accommodate 
tubing of 3/16, 4, 5/16, %, 7/16 
and % in. O.D. respectively. Form- 


ing shoes and rolls for each size 
are manufactured of high-grade steel 
to prevent marring and deformation 
during bending operations. 

The benders are specially de- 
signed for easy application and re- 
moval when working with tubing 
which is already installed or where 
access is difficult—-The Ridge Tool 
Co. 

Circle No. 819 on Reader Service Cord 
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Devices. 


g 


4-Speed Electric Motor Gatenders. For 
Floor-Stand and Under Floor Operation. 
| to 5 HP 10" To 36" Valves. 





Truck-mounted, hydraulic valve operators 


provide fast, safe control of 10’ to 60” valves 


One Man Control of Speed and Torque on Gate Stem with Indication. Two Safety Control 


4 













































































Portable Engine Driven Gatenders, For 
Valves 10" to 36". All Hydraulic Opera- 
tion. Two Safety Features. 


RETF 












Pre-<determined Pressure 
System 


Hydro-Constant Pressure System, 
announced by this manufacturer, is 
a tankless pressure system that main- 
tains a pre-determined pressure, re- 
gardless of changes in the system 
pressure, by varying the pump speed 
through a fluid drive coupling or 
other variable speed drive. 



















A Hydro-Constant system is used 
in place of a hydro-pneumatic sys- 
tem, finding application in service 
where a pressure tank has been used, 
house pump service, water works 
service, industrial plant service and 
booster service .—Peerless Pump 
Div., Food Machinery and Chemical 
Corp. 

Circle No. 820 on Reader Service Card 


Ball Valves 


A new line of ball valves in com- 
binations of metals, seats and seals 
to handle practically any fluid, has 
been announced by this manufacturer. 

Featuring adjustable stem seal, a 
self-adjusting ball which seals with 
flow in either direction, and stem 
shoulder to prevent ball from being 
forced downward, the line includes 
valves with Navy G bronze or semi- 
steel cast bodies; or brass, steel and 
303 or 316 stainless steel bar stock 
bodies. Valve sizes range from %4 
to 2% in. for pressures up to 400 
pounds water-oil-gas, and tempera- 
tures to 450° F.—Homestead Valve 
Mfg. Co. 

Circle No, 821 on Reader Service Card 








Swimming Pool Water 
Disinfection 


A new product, highly effective in 
the chemical treatment of swimming 
pool water has been announced by 
this manufacturer. 

Identified under the trade name 
| of HIO-DINE, the material is based 
on the element Iodine and primarily 
releases Hypoiodous acid (HIO) 
which does not evaporate under the 
influence of the sun and is highly 
antimicrobial. HIO does not com- 





| bine with ammonia to form ioda- 
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mins, it does not irritate the eyes, 
delicate mucous membranes or skin. 
In addition, it has no bleaching ef- 
fect on hair, fabrics or plastics. It 
has no disagreeable odor or taste, 
does not stain or form scales. It 
does not change the pH of the water 
and is not affected by water hard- 
ness.—V oldale, Inc. 
Circle No. 822 on Reader Service Card 


Fire Hydrant 


A new fire hydrant, Model H100, 
featuring bronze-to-bronze seat ring 
threads, permanent lubrication, and 
a unique design seat removal wrench, 
has been added to the well-known 
line of A. P. Smith products. 

The Model H100 hydrant con- 
forms to current AWWA specifica- 
tions and is produced with 456 in. 
and 514” internal valve openings for 
working pressures up to 150 Ibs. 
When equipped with a high pres- 
sure pilot valve, the hydrant is suit- 
able for working pressures up to 
200 Ibs. 

In addition to the Model H100 
hydrant, this manufacturer produces 
high pressure, warm climate, and 
flush hydrants along with valves and 
inserting and tapping equipment.— 
The A. P. Smith Mfg. Co. 

Circle No. 823 on Reader Service Card 


Pipeline Ditcher 

Designed for extra -heavy-duty 
digging, this manufacturer’s Model 
318 Pipeliner offers many advan- 
tages. 


Equipped with a torque converter 
it also features hydraulic wheel hoist 
and conveyor drive as standard 
equipment. Main transmission has 
two separate output shafts to fur- 
nish power independently for both 
traction and excavator drive. Anti- 
friction bearings in all main power 
trains reduce wear and power loss. 
Maximum cutting depth: 7 ft; 
widths of cut: 30 in. to 44 in, in 
2 in. units—Gar Wood Industries, 
Inc. 

Circle No. 824 on Reader Service Card 


SINGLE PASSAGE IMPELLERS 
WITH MULTI-BLADE BALANCE 


<CTrrry MONO-VANE NON-CLOG PUMPS 


BENEFIT FROM THE SPECIAL ADVANTAGES OF SINGLE 
PASSAGE IMPELLERS...WITHOUT THE USUAL VIBRATION 
Vane patented design provides < tura tat 
al balance. There is no need 


Mono-Vane ca 


Ask today for Free Bulletin 1218 


AORN AURORA PUMP ovvision 


THE NEW YORK AIR BRAKE COMPANY 
1020 LOUCKS . AURORA, ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE TELLOW PAGES OF YOUR PHONE BOOK 


® 
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New Literature 


AVAILABLE FREE 





New Cast Chain Bulletin 


12-page Bulletin, No. 6163P, pre- 
sents the complete story of the de- 
sign and manufacture of Rex Cast 
Chains. The bulletin illustrates how 
research, design engineering, modern 
manufacturing methods and quality 
control procedures combined produce 
the most dependable, cost-reducing 
cast chain possible. Actual lab, shop 
and application photos present a new 
insight into the built-in qualities of 
all Rex Cast Chain lines.—Chain 
Belt Co. 

Circle No. 825 on Reader Service Card 


Pumping Equipment 

12-page condensed applica- 
tion guide catalog covers the com- 
plete range of pumping equipment 
offered by this manufacturer. 

The line of pumps includes a type, 
size and capacity to meet practically 
every requirement—sizes to 152 in., 
capacities to 800,000 gpm, heads to 
3000 psi, for many kinds of clear 





liquids and those containing solids 
in suspension. 

To aid in selection, the Guide 
includes a chart which gives the 
basic data on the following types of 
pumps: End Suction, Split Case, 
Non-Clog, Biltogether, Peripheral, 
Turbine, Propeller, Sump, Coolant, 
Fire and Rotary.—Fairbanks, Morse 
& Co. - 

Circle No. 826 on Reader Service Card 


Tapping Manual 


12-page manual recently issued by 
this manufacturer describes the step- 
by-step procedure for tapping pre- 
stressed concrete steel cylinder pipe 
under pressure. 

The handy booklet discusses the 
basic construction of the pipe, and 
describes how small and large taps 
can be made quickly and safely with 
ordinary tapping tools and with no 
interruption in service—Price Broth- 


ers Co. 
Circle No. 827 on Reader Service Card 


Aeration Equipment 


Bulletin No. 7316, a four-page 
brochure, illustrates and describes 
this manufacturer's D-O Aerator. 

This is a high capacity, motor 
driven mixing unit designed to in- 
crease both the effectiveness and the 
rate of oxygen absorption over pres- 
ently employed methods. It can be 
adapted to a variety of tank sizes 
and is readily incorporated into ex- 
isting tanks. 

The bulletin discusses the primary 
requirements of all activated sludge 
aeration equipment, the design fea- 
tures of this unit, and the advan- 
tages that it offers. Illustrative draw- 
ings show typical installations in 
both round and rectangular tanks.— 
Dorr-Oliver Inc. 

Circle No. 828 on Reader Service Card 


Improved Meter for 
Use With Parshall Flumes 


Bulletin No. 1200-A, a 12-page 
brochure, illustrates and describes 
this manufacturer's New Type 
“ML” Meter introducing a new con- 
cept in measuring of flow through 
Parshall flumes. 

The bulletin discusses the opera- 
tion, design features, advantages and 





of liquid flow with 


STEVENS 


RECORDER TYPE B-FT 


Recording, indicating and totalizing meter for measuring sewage or other flows 
over Parshall flumes and weirs. This instrument has interchangeable flow cams 
and flow conversion gears...an important factor to consider for sewage treatment 
plants in rapidly growing communities. With a simple change of cams and gears 
the Type B-FT Recorder can operate with a different size flume or accommodate 
a greater range of flow than that for which it was originally purchased. The change 
does not require factory service. Similarly, change from weekly to daily time scale, ¢ cI 
or vice versa, is accomplished by merely repositioning one gear —no new parts KOK notin 
v 
This recorder can be direct float operated or remotely controlled and is ecesetsonannnetatt st 
available for wall or switchboard mounting, or with cabinet for mounting 


out of doors directly over the float well. Request BULLETIN 25 for 
complete details, 


STEVENS HYDROGRAPHIC DATA BOOK 
Invaluable for your reference file. Contains technical data on recorder installations, 
plus a wealth of hydraulic and conversion tables. $1 copy. (Ne COD’s) 
LEUPOLD & STEVENS INSTRUMENTS, 
4445 WN. £. GLISAN STE ee . PORTLAND 13, 
Specialists in hydrologic instruments for over half a century. 





INC. 


OREGON 
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installation of the new meter, de- 
signed specifically to simplify and 
improve metering devices of the 
water float operated type——Penn In- 
struments Div., Burgess-Manning Co. 
Circle No. 829 on Reader Service Card 


Flotation Separators for 
Waste Water Treatment 


8-page Technical Bulletin PS-3 il- 
lustrates and describes this manu- 
facturer’s flotation separators for 
waste water treatment. 

The flotation process is highly ef- 
ficient on wastes with accompany- 
ing fractions such as emulsified oils 
and suspended materials of specific 
gtavities approaching that of the 
liquid phase. These materials may 
neither float nor sink in gravity sepa- 
ration basins. They may also be floc- 
culent in nature or of too small a 
size for economic screening or fil- 
tration. In these cases effective sepa- 
ration can be obtained by proper 
flotation methods. Bulletin discusses 
design features, operating principles 
and applications—Pacific Indus - 
trial Engineering, Inc. 

Circle No. 830 on Reader Service Card 


Eccentric Valve 


Bulletin 110, an eight-page bro- 
chure, illustrates and describes this 
manufacturer’s line of eccentric 
valves. 

The bulletin lists features of the 
valve as well as materials, pressure 
ratings, dimensions, and accessories, 
and outlines the broad areas where 
the valves are extensively used in 
the Pulp and Paper Industry, Sew- 
age and Water Treatment Plants, Air 
Conditioning Installations, Chemical 
Processing Industries, and many oth- 
er fields —DeZurik Corp. 

Circle No. 831 on Reader Service Card 


Instruments and Controls 


Bulletin G14-1, a four-page bro- 
chure, describes and illustrates the 
complete line of Instruments and 
Controls available from this manu- 
facturer. 

The bulletin includes fluid meters 
for recording, indicating and inte- 
grating; transmitters and recorders 
for pressure and draft; level trans- 
mitters ; and temperature instruments. 
—Bailey Meter Co. 

Circle No. 832 on Reader Service Card 


Literature on Tube Fittings 


The Lenz Company has recently 
published a compact, informative, 
reference circular of applications, 
and other data dealing with their 
exclusive, patented “O-Ring Seal 
with Separate Split-Ring Grip” Tube 
Fittings. 

The many unique features and ad- 
vantages of the fittings, instruction 
for their use are covered in detail 
with drawings of their assembly and 
application. 

Several solutions to difficult in- 
stallation problems are shown and 
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described with detailed drawings.— 
The Lenz Company. 
Circle No. 833 on Reader Service Card 


Iron and Manganese 
Removal 


8-page brochure illustrates and de- 
scribes the use of Carox® Potas- 
sium Permanganate for taste and 
odor control in water treatment, as 
well as for iron and manganese re- 
moval. 

This chemical works quickly and 
efficiently, via both oxidation and ad- 


CONTINUED ON PAGE 88A 











Fin 
Roiadalacks \Y\AN SN 


DEFENSE WEAPON 
against the population explosion 


CEMENT LINING BY CENTRILINE 


More people coming, and that means a booming demand for water. Mains must 
carry new loads. The Centriline process helps assure full carrying capacity at 


all times. 


Centriline crews, working on pipes in place, clean then line them with a smooth 
coat of cement mortar. The machine shown above sprays and trowels the new 
lining, in specified thicknesses up to 9", for mains as large as 24”. Other 
Centriline machines can revive old pipe up to twelve feet in diameter. 


Centrilining means no more tuberculation or corrosion, and a carrying capacity 
often greater than when the pipes were new. Of course, Centrilining can be 





accomplished at a small fraction of the cost of laying new pipe. 


Send now for our illustrated brochure which explains the process and shows how 
Centrilining can help save lines that might otherwise have to be replaced. 


CENTRILINE CORPORATION 


140 CEDAR STREET - NEW YORK 6 .- N.Y. « WOrth 2-1429 
A Subsidiary of Raymond International Inc. 


Branch Offices in Principal Cities of the United States,Canada and Latin America 
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sorption, to help provide safe, pure, 
palatable water. It will solve the 
problems caused by hydrogen sul- 
fide, industrial wastes, decayed veg- 
etation, algae, and actinomyces. Bul- 
letin explains how to use this chem- 
ical in a large rapid sand filtration 
system and in a small manganese 
zeolite pressure filtration system. It 
also includes evaluation procedures 
for Potassium Permanganate in wa- 
ter treatment.—Carus Chemical Co. 
Circle No. 834 on Reader Service Cord 


ELIMINAT 


e Chemicals 
e Chemical Mixing equipment 


e Metering equipment 

e Conditioning equipment 
e Storage Space 

e High Filte 


7a) 


99* 


LS “ROTO-PLUG 
NICHOLS "ROT FOR: 


Converting Organic Waste 
Into Useful Fertilizer 


Bulletin No. 158, a four-page bro- 
chure, illustrates and describes this 
manufacturer’s Bacti-Cycle Digesters 
which provide a practical and profit- 
able means of converting municipal 
garbage and all manner of organic 
waste into an odorless, friable and 
stable compost fertilizer. Since the 
material from input is totally en- 
closed throughout the process, there 


r Media Maintenance 


BY 
, 


Fhe Nichols “Roto-Plug” Sludge Concentrator with its low initial 
installation cost— plus its inherent efficient and economical loperation—~ 
maces ae * pee dewatering within the reach of the smatle: 
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is no fly infestation nor objection- 
able odors; the finished product 
emerges in 24 hours. 

The bulletin describes the process 
and answers some of the questions 
on costs, profits, etc., most frequent- 
ly asked about Bacti-Cycle Waste 
Digesters.—Earp Laboratories, Inc. 

Circle No. 835 on Reader Service Cord 


Engineering Brochure on 
Advantages of Prefabricated 
Asphalt Linings 


A 14-page illustrated brochure 
published by this manufacturer pre- 
sents an informative picture story of 
the increasing use of Gulf-Seal Pre- 
fabricated Asphalt Linings in the re- 
habilitation of cracked, seeping mono- 
lithic reservoirs, the construction of 
new drinking water reservoirs and 
the lining of large and small irriga- 
tion canals. 

These linings have also earned the 
approval of oil company engineers 
who have used them in gigantic salt 
water reservoirs required in LPG 
underground storage, as well as in 
waterflooding operations and evapo- 
ration pits. 

Chemical processing companies use 
them in eliminating seepage, pollu- 
tion and erosion arising out of their 
operations. Farmers and stockmen 
have controlled seepage and erosion 
and diverted otherwise wasted water 
into use for crops and stock, by using 
these linings. 

The information given in the bro- 
chure includes installation details, 
cost data and specifications —Gulf- 
Seal Corp., Div., of Bramble Indus- 
tries. 


Circle No. 836 on Reader Service Card 


General Purpose Recorder 


Bulletin 24, 11th Edition describes 
the recently re-designed Type F 
Stevens Recorder, a general purpose 
instrument for recording fluctuations 
of any liquid surface, such as, 
ground water levels in deep wells, 
for stream gaging, irrigation, water 
supply sewage and oil production. 

This new recorder design allows 
the use of either the standard spring 
driven clock, battery driven solenoid 
clock or synchronous motor clock, 
all of which are interchangeable in 
the field without the use of special 
tools. The 8-day spring driven clock 
movement is of a new style where- 
in the spring, gear train and stain- 
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less steel escapement are sealed 
against moisture and dust in corro- 
sion resistant stainless steel and 
aluminum enclosures. Applications 
data and instrument specifications 
are contained in this Bulletin —Leu- 
pold and Stevens Instruments, Inc. 
Circle No. 837 on Reader Service Card 


Packaged Water Treatment 
System 


Bulletin CWP-100, an 8-page bro- 
chure, illustrates and describes this 
manufacturer’s Helifloc Packaged 
Water Treatment System, a complete- 
ly self-contained water purification 
plant providing disinfection, clarifi- 
cation and filtration. Each system is 
factory assembled and tested as an 
integral unit. 

The bulletin describes the unique 
operating principles embodied in the 
Helifloc design, combining chemical 
treatment and micro-filtration, which 
permit broad application of the equip- 
ment for both domestic water con- 
sumption and industrial usage. Its 
small size, large capacity and low 
cost, make it especially suited for 
residential subdivisions, trailer courts, 
resorts, industrial plants, etc.—Met- 
Pro Incorporated. 

Circle No. 838 on Reader Service Card 


Compensating Level 
Recorder or Indicator 


Two-page Bulletin M31-2 describ- 
ing a Bailey instrument for record- 
ing or indicating true level, compen- 
sated for changes in specific weight, 
is now available. 

The specification sheet describes 
how the instrument is applied to 
measure and/or control boiler drum 
water level, or liquid level in similar 
closed vessels. 

Illustrations and diagrams are used 
to describe features, installation re- 
quirements, characteristics and ac- 
cessories.—Bailey Meter Co. 

Circle No. 839 on Reader Service Card 


Extreme Accuracy Over 
Wide Range in Pneumatic 
Transmission 


Pneumatic transmission of flow, 
normally used in conjunction with 
such differential producers as Ven- 
turi Tubes, Dall Flow Tubes, Ven- 
turi Nozzles or Orifice Plates is de- 
scribed in a new Specification Data 
Sheet, featuring the Model 281-01 
Transmitter, released by this manu- 
facturer. 

The simple functional design of the 


Model 281-01 Transmitter receives 
differential pressures on surfaces of 
mercury in two wells. A cam and 
pneumatic transmitter mechanism 
transform these pressures to an out- 
put pressure proportional to the main 
line flow. The Model 281-01 claims 
an accurate flow range of 8:1 (12-% - 
100% chart/scale) with a tolerance 
of +1% over the entire range. The 
pneumatic output pressure may be 
used to operate a receiver (any com- 
bination of Indicator, Recorder or 
Totalizer) or pace a dry or liquid 
feeder.—B-I-F Industries. 
Circle No. 840 on Reader Service Card 
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Flexible Flanged Coupling 
Folder 


“Flexible Flanged Coupling Adap- 
ters” is the subject of a new 12-page 
brochure (No, 1255) just issued by 
this manufacturer. It gives detailed 
information on how these fittings can 
be incorporated into the design of 
water, sewage, or gas systems or 
used for “cutting-in” flanged fitting 
installations in existing pipelines. 

Design drawings show how these 
products enable flanged meters, 
valves, regulators, etc. to be quickly 


CONTINUED ON PAGE 92A 
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Indians Say: “Ugh! 
Too Many White Man!” 





In 1814, when Jackson defeated the Creek warriors at 
Horseshoe Bend, Ala., it probably never had occurred to 
anyone that someday there would be so many people in 
the east-south-central States that there could be a shortage 
of water! 

But that Indian defeat was the beginning of a new era. 
It set the stage for settlement of the Deep South by white 
people. Immigrants poured into the section, started grow- 
ing cotton, then corn, then livestock. Later they discovered 
coal, iron ore and other minerals until sections of this 
country today support a great industrial economy. 

It would have been hard for Andrew Jackson to be- 
lieve that there ever would be 29 public water systems in 
this Deep South country, each supplying 25,000 or more 
population; but that 5 (16%) of the 29 water systems 
would be of doubtful efficiency and 4 (13.7%) of them 
would be definitely deficient. Yet, this section of the U.S. 
is in better shape than the country as a whole where the 
definite water system deficiency runs 26.6% and the 
doubtful efficiency totals 23.2%. 
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FAIRBANKS 


SHIELDED 
TRANSFORMER 


STANDARD 
TRANSFORMER 


TYPE FM-LTR 
LOW TENSION MAGNETO 


Best on the market hecause 


3K Increases engine life! 

ha Cuts maintenance and operating costs 
3£ Simplified construction 

ae Standard flange or base mounting 

ae Offered in standard and heavy duty models 


ae Offered with semi-low tension adaptation 


This new F-M development gives a positive in- 
tense spark. Ozone and high corona discharge 
do not occur . . . eliminating “‘green corrosion’’; 
promotes more complete combustion .. . re- 
quires far less engine maintenance, fewer spares. 


For further details, write: R. D. Hisey; 
Magneto and Engine Accessories Division; 
Fairbanks, Morse & Co.; Beloit, Wisconsin. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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News of Suppliers 





Nichols Engineering & Research Corp. 
Consolidates Divisions Serving Sanitary Field 


Nichols Engineering & Research Corp., New York, 
announces a major step in its program to increase sales 
services and provide for planned ex- 

pansion in the near future. 


_ The Nichols Filtration, Refuse In- 

' cinerator and Sewage Sludge Divisions 

' have been consolidated into a Public 
Works Equipment Division under the 
leadership of Mark B. Owen, a vice 
president of the company. 


Mr. Owen is a past president of the 

, American Public Works Association 

' and is widely known in the field served 

by this new division. He is the author of many technical 

papers and has played an important part in the applica- 

tion of Nichols Herreshoff furnaces to sludge disposal 

for more than 25 years, beginning with the first installa- 
tion at Dearborn, Michigan, in 1934. 


Flow Meter Engineering Handbook Available 


The third edition of Flow Meter Engineering Hand- 
book, compiled and edited by C. E. Cusick, has recently 
been released. Published by the Brown Instruments Di- 
vision of Minneapolis-Honeywell Regulator Company, 
the book discusses primary metering element selection 
and application. Data are provided about open-channel 
flow, and equations and formulae for fluid measurement 
are derived. This reference text is available from the 
Brown Instruments Division, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. ($7.50). 


Johns-Manville Corp. Starts Expansion 
Program 


An expansion program to keep ahead of pipe needs 
being generated by growth of the national economy and 
to meet the growing United States markets for pipe has 
been disclosed by Johns-Manville Corporation. 

According to R. F. Orth, Senior Operating Vice Presi- 
dent, the new Johns-Manville program involves establish- 
ment of new business offices in each of 12 key areas 
throughout the nation, introduction of new pipe products 
and organization of more technical services for pipe 
users. Plant capacity is available at seven scattered lo- 
cations in the United States to absorb immediate in- 
creased production requirements, he said, and the com- 
pany is prepared to build new plants as additional pipe 
manufacturing facilities are required. 


Speedline Fittings Honored by Dept. of 
Commerce for New Manufacturing Method 
A new method for cold-forming pipe fittings was re- 
cently patented by the Speedline Corrosion Resistant 
Fittings Division of the Horace T. Potts Company, 
Philadelphia, Pennsylvania. 
Pipe fittings can now be simultaneously cold-formed 





> 


and sized from any pipe or tubing of standard manufac- 
ture. The new method permits rapid production of cor- 
rosion resistant pipe fittings in a wide variety of hard- 
to-work metals and in a full range of wall thicknesses. 
The Speedline 
forming process 
has been selected 
by the U. S. Pat- 
ent Office for 
showing in their 
month long 1961 
Mechanical Ex- 
hibit in the De- 
partment of Com- 
merce Building at 
Washington, D.C. The Speedline Division of the Horace 
T. Potts Company is one of 16 U. S. firms singled out 
for having made a significant contribution to the Ameri- 
can economy. 

Shown above left to right are: Hon. David L. Ladd, 
U. S. Commissioner of Patents, John W. Reckard, Vice 
President Horace T. Potts Company. Hon. Edward 
Gudeman, Under Secretary of Commerce, and Horace 
T. Potts, II, President of the Potts Company. 


Fred W. Beitner New V. P. of 
Trent Tube Co. 


Mr. Fred W. Beitner has been appointed Vice Presi- 
dent, Sales, of the Trent Tube Company, a wholly-owned 
subsidiary of Crucible Steel Company of America. This 
announcement was made today by Mr. F. E. Wenzel, 
President of Trent. 

Mr. Beitner joined the Sales Department of Trent in 
1946 and during the past 15 years has been a sales engi- 
neer, District Sales Manager in New York City and Gen- 
eral Sales Manager of the Company. 








Mr. Beitner holds a degree in Metallurgical Engineer- 
ing ; he is a member of the National Association of Cor- 
rosion Engineers; the Welded Steel Tube Institute and | 
the Engineers Club of America. 


Nuclear Corporation Announces Three 
Instrumentation Contracts 


John S. Rydz, executive vice president of the Nuclear | 
Corporation of America, has announced that the com- | 
pany’s newly-reorganized Instrument and Control Di- | 
vision has negotiated three significant contracts. | 

The first of these supplies The Komline Sanderson | 
Engineering Company of Peapack, New Jersey, with 
density controls which measure the percentage of solids 
in sludge by means of nuclear radiation. Komline-Sand- 
erson will have exclusive sales and distribution rights 
within the sewage industry, and will incorporate the Nu- | 
cor device as part of its standard waste disposal system. 

The second contract was awarded Nuclear Corpo- 
ration by the Navy to manufacture an undisclosed num- | 
ber of instruments for the detection and measurement of 
fast neutrons. The third contract, also from the Navy, 
is for research and development. 

Nuclear Corporation of America, headquartered at Den- 
ville, New Jersey, is at present composed of three di- 
visions whose products are, respectively, nuclear de- 
tection and control instruments, specialized highpower 
tubes, and rare earth materials research. 
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for faithful, efficient public service... 


= 


More and more, city engineers recognize the 
real economy of dependable Weinman Pumps 
for low-cost, trouble-free handling of drainage, 
water and sewage. With Weinman, revenue goes 
further towards meeting the ever-increasing de- 
mands on municipal water and sewage facili- 
ties. And, rugged Weinman Pumps deliver 
‘round-the-clock service year after year with 
only routine maintenance. 


For instance, city officials 
rely on Weinman Type L, 
Single Stage, Double Suc- 
tion, Split Case Pumps to 
move water in volume; for 
high, medium, and low head 
pumping to 4000 GPM; for 
24-hour-a-day service with 
no down time. Split case 
design makes 

routine main- 

tenance fast 

and easy. 


. . and, to handle drainage pumping 
from low to higher level, they look to 
Weinman’s line of Vertical, Submerged, 
Non-clog Sewage Ejectors. 

These proven municipal 
workhorses pump raw 
sewage and other waste 
materials without clogging. 


. or, for permanent or 
portable sump installa- 
tions, the Weinman Type 
M Non-clog, Immersible 
Pump handles sewage, 
industrial wastes and 
drainage water swiftly and efficiently. 


So, for a ready solution to growing water problems, 
consult your Weinman Specialist. He’s listed in the 
Yellow Pages. Or, write direct for descriptive literature. 


CENT#IFPUGAL 
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MALLEABLE IRON or 


DROP FORGED? 


Rugged dependability suggests that you insist 
on the best—Simplex drop forged steel 


trench braces. 


Ball and socket joints at each end for tight 
gtip at any angle. Blunt lever nuts or 3-way 
nuts — nail holes in both screw and butt 


ends. Furnished with or without pipe. 


Simplex drop forged steel trench and timber 
braces cost no more and better eliminate the 
danger of cave-ins and costly re-digging. 


SEND FOR MECHANICAL JACK CATALOG 


WORLD'S tanGest 
MECHANICAL AND 


SIMPLEX 
essen DACKS socse 


mPGOS. OF INDUSTAIAL 








Ellis Heavy ) 
Duty Pipe 
Cutters For 
Pipe Up 

To 16’ Dia. 


With Long 
Lasting Cutter Wheels 

Designed for water works men 
who appreciate the rugged 
construction of drop-forged frame 
and links; and a tool that 
assures no pipe breakage, no 
re-cutting and no spoilage. 
THREE SIZES 


No. 01 for 4” to 8” Pipe 
No. 1 for 4” to 12” Pipe 
No. 1B for 4” to 16” Pipe 


write today for free literature 


ELLIS & FORD MFG. CO. 
1100 COOLIDGE RD. 
re 


BIRMINGHAM, MICH. 
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TEMPLETON, KENLY & COMPANY 
2569 Gardner Road 


Broadview, Illinois 





ENSLOW 


STABILITY 
INDICATOR 


For checking the equilibrium of e fin- 
ished weter, and supplying an index 
useful in controlling anti-corrosion treat- 
ment. Catalog No. 83-895 


WRITE: 


Phipps & Bird, Inc. 


P. ©. Box 2V Richmond 5, Va. 








e For further information on products or services please use reader service card. 


New 
Literature 


CONTINUED FROM PAGE 89A 





and easily installed or removed, have 
flexibility, and occupy smaller space. 
—Smith-Blair, Inc. 

Circle No. 841 on Reader Service Card 


A Better Way to 
Slake Lime 


This manufacturer has just issued 
“It’s A Fact” data on the problem of 
slaking lime, to obtain homogeneous 
mixtures, to eliminate grit and clink- 
ers and control hot, dust-laden va- 
pors. This new data, accompanied by 
pertinent bulletins, describes the ac- 
curate and economical solution, fea- 
turing the manufacturer’s Model 
42-01 Lime Slaker. 

The two-page data sheet and ac- 
companying bulletins contain illustra- 
tions, dimensions and a thorough de- 
scription of the operation, uses and 
advantages of B-I-F equipment for 
slaking lime.—B-I-F Industries. 

Circle No. 842 on Reader Service Card 


Revised Controlled Speeds 
Bulletin 


An up-to-the-minute brochure on 
“Controlled Speed System”, repre- 
senting a revision of its previously 
issued booklet under the same title, 
has been released by this manufactur- 
er. 

The brochure incorporates the ad- 
vances made in central control in- 
strumentation and panel design, and 
in signal transmission methods with- 
in process-controlled automatic sys- 
tems. A number of these systems have 
been revised to utilize the electric 
U. S. Varitrol motor speed control in 
applications where pneumatic air 
pressures may not be available or may 
not be desirable—U. S. Electrical 
Motors Inc. 

Circle No. 843 on Reader Service Card 


Prestressed Concrete Tanks 


New 16-page brochure on circular 
prestressed concrete tanks is now 
available from this manufacturer. The 
brochure contains engineering and 
construction data on the basic tank 
elements such as the floor, base, walls 
and the dome or roof. The use of 
these tanks for water, petroleum prod- 
ucts, chemical and liquid gas storage 








e For further information on products or services please use reader service card. 


Re-new your 
structures 


with GUNITE! 


* durability 
* economy 


@ DAMS 
@ RESERVOIRS 
@ TUNNELS 
@ GRAIN ELEVATORS 
@ BREAK WATERS 
@ CONCRETE TANKS 
@ FILTER PLANTS 
@ STADIUMS 
@SEA WALLS 
@ PIPE LINES 
@ SEWERS 
@ STACKS 
@ BRIDGES 


estimates, specifications and surveys 


made free of cost to you. write, wire or 
call MEirose 4-8120 


INDIANA GUNITE & 
CONSTRUCTION CO., Inc. 


ENGINEERING — CONSTRUCTION 
CONTRACTS TAKEN ANYWHERE 
Sen 600 * Florence, Me. 


i INDIANA GUNITE & CONSTRUCTION CO., INC. 
| 1734 Ville Ave. . Indianapolis, ind 

Gentlemen: Please have o representative contact me. 
| | am interested in: 











| ite, stainless 


| for corrosion resistant services. 
| mutit offerings described include 
| equipment for water treatment, 


« flexibility. 


| alization and waste treatment. 
| section contains concise engineering 


is discussed. There is a section on the | 


economic advantage of prestressed 

concrete tanks and a new tank ca- 

pacity chart.—The Preload Co., Inc. 
Circle No. 844 on Reader Service Cord 


Relief—Unloading Valve 


New 4-page Bulletin S-5 describes 
this manufacturer's Cushioned Auto- 
matic Relief-Unloading Valve for 
steam, air, gas, and fluid control serv- 
ice. These valves are regularly fur- 
nished in sizes 2-% to 24 in. with 
flanged ends for service to 900 psi. 
Complete selection data and engineer- 
ing specifications are included. 
Golden-Anderson Valve Specialty Co. 

Circle No. 845 on Reader Service Cord 


Buyer’s Guide Available 


A new 1962 Buyer’s Guide, of 
interest to all industries which han- 


| dle or process liquids or gases, is now 


available from Pfaudler Permutit Inc. 

The 16 page buyer's guide is di- 
vided into two primary sections, one 
dealing with Pfaudler products, the 
other with Permutit products. Among 


| the former are items of process equip 


ment fabricated from Glasteel, Nucer- 
steel, titanium,  zir- 
conium, tantalum and other materials 
Per- 


ion 
exchange, gas analysis, aeration, flow 
rate metering and control, diminer- 
Each 


data in chart or tabular form.—Pfaud- 


| ler Permutit Inc. 


Circle No. 846 on Reader Service Card 





SANITARY RY ENGINEER wi with 
extensive ex] experience "in pt pre- 
liminary engineering, detailed 
design, general overall super- 
vision or client contact on 
sanitary projects. Submit 
complete resume of education, 
experience and qualifications, 
together with salary require- 
ments. Stanley Engineering 
Company, Muscatine, Iowa 











SITUATION WANTED 


Water Superintendent or Foreman 
20 years experience water treatment, 
pumping, well or river water. Will 
consider any location. Box 7001— 
Water & Sewage Works, 185 No. 
Wabash Ave., Chicago, Illinois. 














who framed 
this Kngineer? 


He was Sanitary Engineer working 
on the construction of an Air Force base 
in Texas*. He’s a good engineer—asked 
for the right kind of sanitary sewer pipe 
But the regulations read “lowest bidder,” 
so he got a substitute that he didn’t 
want. 

Six years later the substitute pipe 
line had to be dug up, at tremendous 
expense to the taxpayer. Everybody for- 
got by that time that the framed engi- 
neer had screamed for the right pipe in 
the first place. *- 

Before the war, only Lifetime Vitri 
fied Clay Pipe was used in sanitary 
sewers on Federal projects. During the 
war, the Clay Pipe people couldn't keep 
up with the sudden, unprecedented de- 
mand, so standards were lowered to 
allow substitutes. 

There's no Clay Pipe shortage now, 
and there’s still no real substitute for 
Lifetime Vitrified Clay. 

But outmoded Federal, State and 
Municipal regulations haven't been 
changed. They can mean many more 
framed engineers. 

And taxpayers are forced to spend 
millions of dollars each year to replace 
sewer lines that should have been in 
stalled with lifetime pipe—Vitrified Clay 
Pipe with new cost-cutting factory-made 
compression joints—in the first place 


*Name of Air Force 


base on request. / , 
ay rd 


CLAYS PIPE 


& 
Q {WE STANDARD in SANITARY SEWERS 
4 


may? 
National Clay ay A Manufacturers, Inc. 
1028 Connecticut Ave., Washington, D. C. 


NATIONAL CLAY PIPE MANUFACTURERS, NC. 7 
1028 Connecticut Ave., Washington, D. C. | 


Please send me full details on the new factory- 
made compression joints on Clay Pipe. 





COMPRESSION SEALED, VITRIFIED 





(name) 
(company) 
(street oddress) 


(city and state) 8-713 WS 
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WATER POLLUTION 
CONTROL FEDERATION WANTED 


NATIONAL MANUFACTURER 
CONTENTS dagen wAeS ang needs experienced sewage chemical 
Enterovirus Distribution in Sewage | | salesman with good background sell- 
During 1959 Des Moines Polio- ing to and servicing for municipal 

myelitis Epidemic JOHN S. WILEY, 7 ng 
Tom D. Y. CHIN, CLIFTON R. and institutional sewage plant in- 
GRAVELLE, and SHERRY ROBINSON stallations and government agencies, 
Ion-Exchange for High-Order Decon- | | &t¢- Draw against commission. Write 
tamination of Radioactive Wastes Camp Chemical Co., Inc., 2nd Ave. 

A. D. Ray and W. J. KAUFMAN & 13th St., Brooklyn 15, N. Y. 
KNOW Controlling Operation to Minimize 
IT’S Activated Sludge Effluent Nitrogen 
F. J. LupzakK and M. B. ETTINGER 
PURE 


B. Public Relations DIRECTOR OF PUBLIC WORKS WANTED 
People everywhere depend Annual Reports CARL J. BERNHARDT City of Platteville, Wisconsin ; 7,000 popula- 
on the purity of water Advancement Program of American tion; 20 employees (exclusive of education 
processed by Roberts Fil- Water Works Association and police departments) ; mayor and 8 coun- 
ter equipment. Eric F. JoHNSON ee Must be pees civil engineer; 

For over 60 years, Public Relations Program of the Wa- panel oo Cy) ay ees oe 


* “ sume duties after Nov. 1, 1961. Send appliea- 
Roberts Filter Manufactur- ter Pollution Control Federation tion, qualifications, experience record, and 
ing Company has supplied PHILIP A. RIDGELY | | desired salary to L. C. Kindschi, City Clerk, 
water purifying equipment Platteville, Wisconsin. 
vital to the needs of 


municipalities and indus- 


tries throughout the West- | AWWA DETROIT POSITION WANTED 

ern Hemisphere. SALES ENGINEER with 14 years experience, 
CONTINUED FOR PAGE 9A Se ae ae like additional lines a 
the nameplate of dependability. | clean, palatable water entering the | The ‘erritery covered te ll South Tense rand 
distribution system should be just as | Southern Louisiana. Calling on all ge 


good at the other end of the line. It | company 14 years. Age 45 and family ‘on, 
: Strong background in all fields of water and 
is, of course, not so and more atten- | sewage disposal equipment. Willing to work and 
tion must be paid to the stabilization | “™* Ca offer erences. 
ROBERTS FILTER MANUFACTURING COMPANY P ‘ - abilizatio Box 8000, Water & Sewage Works 
COLUMBIA AVENUE, DARBY, PA. of water by chemical treatment to re- 185 No. Wabash Ave., 


4s ; Chicago 1, Ilinois 
Circle No. 607 on Reader Service Cord duce “in the line” problems. Also the ven 


quality control organization must be 
dominated by scientific and techno- 


logically competent personnel. REFERENCE NUMBER. Contact J. 
Peak demands are also under | | Stephen Watkins, Consulting Engi- 

scrutiny, both at Johns Hopkins Uni- neers, P. O. Box 951, Lexington, 

versity and in Seattle. During 1959- | | Kentucky. 

60, recording meters were studied in 


Santa areas in Towson, Md. and SUPERINTENDENT OF SEWER SYSTEMS, 
y ; pay range , 10, 5 iberal 
results have not yet been compiled | | Pav eats: ae limit 30-55; Employee in this 

Johns Hopkins but in Seattle, class is responsible for the Fy: of 
: : the Division of Sewers in the Water & Sew- 
methods of analysis such as analog | | ers Department. This division has 78 em- 
ol . ployees. There are two secondary treatment 
— — computers are being em- plants (activated sludge and iositration) 
IV and 750 miles sanitary sewers pump- 
ploy ed for peak demand. The use of ing stations to be maintained. Sewer system 
network analysis to assist in the oper- | | Serves half-million population. paren 
: . . pian and sewers presentiy uncer ° 
W. S. DARLEY & CO. Chicage 12 | | ation of a system and in solution of Extensive experience in the operation and 
, ° ° maintenance of a sewer system with con- 
aggre vexing operating prob- siderable supervisory experience. , Dasres in 
s , ; nitary, vil or echan ngin ng. 
ems was discussed. ; Required to meet standards of s 
Finally, it was decided that prop- | | ex#mination. Apply to Leroy J. Brenneman, 
Our Service Is A by ‘deal Personnel Director, 324 W. Washington, 
STIMULATING erly designed demand rates can pro- Phoenix, Arizona. 
OPERATION vide a far more equitable means of 
ng Old assessing char, indivi - 
wakes Towers g ges to individual cus 


& Standpipes tomers than block-type rates. These IR ERLE S a 
Look Like are particularly applicable to subur- 1S yz | ey edgy he may ty 5 
New Jobs ban water systems and wholesale cus- | | disposal, chemical & refining indus- 

SURFACE MATERIALS THAT tomers. A demand rate also offers the | | tries. Inc. field mgmt. (U.S. & Latin 


A : ; . Amer.), gov’t sales, product and 
y pt rare large industrial and commercial cus- | | market development. Presently em- 


tomers the opportunities and incen- ono with —— Desire 
ee challenging position with future 
SPEELMON ELEVATED tive to reduce total water costs by growth potential, U.S. or Foreign. 


TANK SERVICE pratiing. Bement 4a ch Box 8001—Water & Sewage Works 


Complete Painting & Repair Service The entire conference was termed ae rye 
822 N. Court St. Rockford, Ill. a great success by most attendants. 









































NEEDED: One copy of 1958 Edition 
WATER & SEWAGE WORKS 











Write Today For 100 Page Catalog 
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Consulting Engineers IN WATER & SEWAGE WORKS 








ALBRIGHT & FRIEL INC. 


Bowe, Albertson & Associates | 


Engineers 
Water and Sewage Works 
Industrial Wastes 


gees: Service 


75 West St. 000 Formington Ave. 
New York 6, N.Y. won Hertford 7, Cons. 





Capitol Engineering 


Corporation 
Consulting Civil Engineers 
Dillsburg, Pennsylvania, U.S.A. 








BOYLE ENGINEERING 
Consulting Engineers 
Water—Sewers—Streets 

Structures—Surveys 
Reports—Special Districts 


331 Spurgeon Bidg. 4525 Mission Gorge Pi. 
Santa Ana, Calif. San Diego 20, Calif. 





The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatment—Power 
Plants—Incineration—Gas Systems—Val- 
wonene Ser a nee 








Brockway, Weber 
& Brockway 


ENGINEERS INCORPORATED 
Land Planning, Civil, Structural, 
Municipal and Electrical Engineering 
Reports, Plans, Specifications & 
Supervision 
HOME OFFICE—WEST PALM BEACH, FLA. 


CHAS W. COLE & SON 


Engineers and Architects 
3600 E. Jefferson Bivd. 
South Bend, Indiana 
2112 W. Jefferson St. 
Joliet, Winois 








MICHAEL BAKER, JR., INC. 
High & nly tee 
way 
pena a} boing City Planning Urban “Benes 


HOME orrice: "ROCHESTER, PA "PA—Baker Bidg., 
Jackson, Miss. Chariton, W Ve 
Nerthview Drive bar St. 2799 


is 
P.O. Bex 9997 PP. 0. “Bex 2148 


Buck, Seifert and Jost 
Consulting Engineers 
Water Supply, Sewage Disposal, Hydraulic 
Developments, Reports, Investigations, Valu- 
tions, Rates, Design Construction Operation 
Management, Chemical and Biological 
Laboratories 


112 East 19th St New York 


CONSOER, TOWNSEND 
& ASSOCIATES 


tudies, surveys and 
Industrial and institutional buildings. 
360 East Grand Avenue, Chicago 11, Ilincis 








BURGESS & NIPLE 
Civil and Senitery Engizeers 
Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 


2015 West Fifth Avenue 
Celumbus 12, Ohio 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your pro- 


fessional card than in this dual interest 
magazine, 


Water & Sewage Works 








BURNS & McDONNELL 
Engineers—Architeets—Consultants 
4600 E. G3rd St. Traffleway 

Kansas City 41, Missourt 


CRAWFORD, MURPHY & TILLY 


a Consulting Engineers 

ater Works—impounding Reservoirs 

HI ys— Municipal boner am ear a 
¢ Problems—Alrports—Swimming Pools 
Sewage Treatment—Wastes Treatment 

Storm Drainage—Fiood Control—Surveys & 


LAKESIDE 8-5619 
SPRI 


755 Se. Grand Ave., W. NGFIELD, ILL. 








CLINTON BOGERT ENGINEERS 
CONSULTANTS 


Ivan L. Bogert Robert A. Lincoln 
Charlies A. Manganaro William Martin 


eee ry ~~ 
Oreinage ° 
snbeen nd Otten C*aartelde 


145 East 32nd Street, New York 16, N. Y. 








Camp, Dresser & McKee 
Consaiting Engineers 
18 Tremont Street, Boston 8, Mass. 
Water Works and Water Treatment; Sewer- 

















Additional Engineers Cards 
on Next Pege 
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MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 


if so there is no better place for your pro- 
fessional card than in this dua! interest maga- 
zine. 


Water & Sewage Works 


HAVENS AND EMERSON 


A. A. BURGER J. W. AVERY 
F. S. PALOCSAY E. S$. ORDWAY 
G. H. ABPLANALP A. M. MOCK 


S. H. SUTTON 
FRANK C. TOLLES, Consultant 


WOOLWORTH BLDG. 


LEADER BLDG. 
CLEVELAND 14, 0. NEW YORK 7, WN. Y. 





METCALF & EDDY 
ENGINEERS 
Investigations « R 
suoorthnn al Geumeliien x poration 
Valuations « Rates e Management 


1300 Statler Building. Boston, Mass. 








FAY, SPOFFORD & THORNDIKE, INC. 
Engineers 
Water Supply and Distribution — Drainage 
Alperts -* bridges — boprem Highways 
Port and Terminal! Works = ledustrla! Pleats 
Investigations, Reports, Designs, Valuations 
Supervision of Construction 





11 BEACON STREET, BOSTON 8, MASS. 


HAZEN AND SAWYER 
ENGINEERS 
Richard Hazen Alfred W. Sawyer 
H. E. Hudson, Jr. 
Water and Sewage Works 
Industrial Waste Disposal 


Drainage and Flood Control 
360 Lexington Ave., New York 17, N. Y. 


400 East Genesee Street Syracuse 2, N. Y. 


O'BRIEN & GERE 
Consulting Engineers 
Water Supply, Treatment and Distributien 








FINKBEINER, PETTIS & STROUT 
CONSULTING ENGINEERS 
Water Supply, Water Treatment, 
Sewerage, Sewage Treatment, 
Bridges, Highways & Expressways 
2130 Madison Avenue Toledo 2, Ohic 





Henningson, Durham & Richardson 
Engineers © Architects * Planners * Consultants 
ENGINEERING SINCE 1917 


OMAHA COLORADO SPRINGS PHOENIX 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Chl esd Seattery Eagiseers 

Water, Sewage, Drainage and 
Industrial Waste Problems. 
Structures— Power—Transportation 


165 Broadway New York 6, N. Y. 








FULTON & CRAMER 


Consalting Engineers 
1 
Reports 
Valeations 
Rate Studies 
fn 
Supervision 
922 Trust Buliding — Lincoln, Nebraska 


The Jennings-Lawrence Co. 
Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 


Reports— 


1392 King Ave. Celumbes 12, Obie 











MALCOLM PIRNIE ENGINEERS 








GANNETT FLEMING CORDDRY 
& CARPENTER, Inc. 
ENGINEERS 
Ind al "Weates goky 1 

jus' es . 
Highways, Bridges & Airports — Traffic & 
Parking A isals, Investigati & Reports 





" HARRISBURG, PA. 
PITTSBURGH, PA. PHILADELPHIA, PA. 
DAYTONA BEACH, FLA. 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste 


2000 West Central Ave. Toledo 6, Ohio 











GILBERT ASSOCIATES, INC. 


Engineers end Consultents 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Reading. Pa. Washington 
Houston Philadelphia 


KENNEDY ENGINEERS 


SANITARY ENGINEERING 


LOS ANGELES—SALT LAKE CITY 
TACOMA—SAN FRANCISCO 











GREELEY AND HANSEN 


Engineers 
Samual A. Greeley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 


Thomas M. Niles Samual M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


14 East Jackson Blvd., Chicago 4 


Morris Knowles, Inc. 


Engineers 

Water Supply and Purification, Sewerage 
and Sewage Disposal Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 





Water Works, Sewers, Refuse Disposal 
and Other Public Works Engineering 


100 Biscayne Blvd. South, Miamf 32, File. 








Haskins, Sharp & Ordelheide 


Consalting Engineers 


Water—Sewage & Industrial Wastes— 
Hydraulics 
Reports, Design. Supervision of Construction 
Appraisals, Valuations, Rate Studies 
1009 Balfimere Ave. Kansas City 5, Mo. 








LOZIER CONSULTANTS, INC. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Engineers 
10 Gibbs Street 


Rochester 4, N. Y. 








ROY EDWIN RAMSEIER 
AND ASSOCIATES 
Sanitary and Hydraulie Engineers 
Water Supply, Treatment, Distribution 
Sewerage and Sewage Treatment 
Chemical and Baeteriological Laboratertes 


1839 Selene Avenue, Berkeley 7, Collferele 
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ROBERT AND COMPANY 
ASSOCIATES 


Eaglaceriag Division 





STANLEY ENGINEERING 
COMPANY 


Consulting Engiceers 


Leonard S. Wegman Co. 
Consulting 


E 
Refuse yom oe .% Supply, 
Sewage Collection py om 
Highways, Bridges, al Struc- 
tures, Shore ay Waterfront 
Works 

235 East 45th Street New York 17, N. Y. 














Alden E. Stisen | & Associates 


Water oka aaa 


75 Public Square, Cleveland 13, Ohio 
245 North High Street, Columbus 15, Ohio 


amt Poldinse 


Weston & Sampson 


Water Supply, Water Purification, Sewer- 

age. Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Serv- 
ice Supervision, Valuations 


14 Beacon St. Boston, Mass. 














Municipal Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 














SWINDELL-DRESSLER CORP. 


Consulting Engineers 
Industrial Plants—Waterworks 
Sewer Systems—Highways—Dams 
Bridges—Surveys—Reports 
Design and Construction Supervision 
Box 1888 € Pittsburgh 30, Pa. 





Water Supply, Water Purification. Sewer- 
age, Sewage Disposal, Water Front Im 
provements and all Municipal and In 
dustrial Development Problems, Investi- 
gations, Reports, Designs, Supervision, 
Valuations. 
89 Broad St., Boston, Mass. 








John R. Snell 


EINGOINEEIRS 


Inc. 221 N. Cedar ® Lansing, Mich. ® IV 4-9493 


Water Purification ® Water Supply © Sewerage Systems © 
Sewage Treatment ® Refuse Collection © Composting © Incin- 
eration © Urban Planning © Industrial Waste ® Bridges and 
Streets ® Soils and Foundations © Research and Development 











Turner & Collie 
Consulting Engineers, Inc. 


2111 C & I Life Building 
Houston 2, Texas 








WHITMAN, REQUARDT 
& ASSOCIATES 
Civil—Sant 

Reports, Plans, Supervision, Appraisais 


1304 St. Paul Street 
Baltimore 2, Maryland 














* FLORIDA 


DOCTORS 
Motel 


Luxurious rooms with patios and 
balconies, free TV, radio, Hi-Fi 


in all rooms. Phones. Heated 


, water ski lessons, 


1, boatin 
han ¢ private beach. 
domes and cocktail a 


on the premises. Everything 
“ siabe acation. Credit c =e 
honored. 


6800 34th St., So.—U. S. 19 


ST. PETERSBURG 








NEW YORK CITY 


for important business 
and leisurely pleasure 


TIMES SQUARE 


for ’round-the-clock 
entertainment and 
citywide convenience 


HOTEL WOODSTOCK 


ALBERT FERNANDEZ, General Manager 
for top-flight 

accommodations & 
service—Cocktail 

Lounge & Restaurant 


127 WEST 43 ST. 


for full color brochure 
and full rate information 


immediate podh aie sin 


Write fer literature and new TRAVEL GUIDE a your Woodstock reservation 


lleting fine motels frem coast te cocst, inapec- 
ted and approved by Congres of Moter Hotels. 
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PREFABRICATED 


SEWAGE 
PUMPING 
STATIONS 


Standard Komline-Sanderson 
stations incorporate two constant 
speed, vertical, “non-clog” sew- 
age pumps, motors, bubbler type 
controller, sump pump, dehumid- 
ifier, blower, lights and necessary 
auxiliaries piped and wired at 
the factory. Available in capaci- 
ties up to 2500 GPM. Completely 
protected with corrosion resistant 


paint and magnesium anodes. 


Write for Bulletin No. KSM-5 


KOMLINE-SANDERSON 
ENGINEERING CORPORATION 
PEAPACK NEW JERSEY 


BRAMPT NTARI( ANADA 
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PLEASE ENTER MY SUBSCRIPTION(S) AS INDICATED 











USE THIS |POST PAID] CARD (] WATER & SEWAGE WORKS, including the BIG 
TO ENTER NEW SUBSCRIPTIONS ANNUAL REFERENCE NUMBER, for..year(s). 


Three Years—$10.00 Twe Years—$71.50 One Year—$5.00 


(Add $1.50 per for countries other 
than the U. 8. A. and Canada) 


f Please check your principal activity: 
or C Sewage Only [) Water Only () Water and Sewage 


WATER & SEWAGE WORKS | . 


. The ONLY publication devoted (] INDUSTRIAL WATER AND WASTES, Including the 
exclusively (and thoroughly) to Annual Technical Review, One Year—$3.00. 
the treatment of water for indus- (Add $1.50 per for countries other 
trial uses AND the treatment, than the U.§. A. and Canede) 
utilization and disposal of indus- Please state products manufactured or processed, ete.: 
trial wastes. Bi-monthly. 











and 
INDUSTRIAL WATER AND WASTES 


. . « the leading monthly publication 
in its field for Superintendents, 
Operators and Engineers. 

(see other side) 




















| READER SERVICE CARD | 


AUGUST 1961 
Circle the items on which information is desired. 


Requests will be received until October 31, 1961. 
USE THIS |POST PAID} CARD = 


801 802 803 804 805 806 807 808 809 810 
FOR READER SERVICE REQUESTS Sil 812 813 814 815 816 817 818 819 820 
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891 892 893 894 895 896 897 898 899 











The numbers on the card correspond 
to the numbers assigned to the vari- 
ous catalogs and other literature 
described in the "New Equipment" 
and "New Literature” sections of this 
issue, which are available FREE OF 


CHARGE. if You Wish to Recelve Further Information on 
Products Advertised or Referred to in the Articles 
of This Issue—List the Page and item Below. 





Simply detach the card along the 
perforated lines, circle the items you 
wish to receive, fill in your name, 
address etc. and mail this card for 
our prompt attention. 

(see other side) 
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—-F eens etin we pase oe 


Valuable new information 


describing 


NEW EQUIPMENT 
FOR ACTIVATED 
SLUDGE TREATMENT 


Climaxing almost 10 years of research, Dorr-Oliver® 
now presents four advanced developments in equipment 
for treatment of sewage and industrial wastes by the 
activated sludge process. 

Thoroughly proven in full scale plant installations, 
they offer the consultant or sanitary engineer new oppor- 
tunities for efficient sewage plant design and maximum 
flexibility in meeting a particular need. 

Basic information is contained in the four newly pub- 
lished bulletins shown above. The equipment described 
comprises: 


@ THE 0-0® AERATOR 
An improved method for providing highest oxygena- 
tion capacities and transfer efficiencies. 
@ THE D-O INKA AERATION SYSTEM 
A unique new design using low pressure air for acti- 
vated sludge aeration. 
«& THE DORR-OLIVER SPIROVORTEX® SYSTEM 
Combines the simplicity of Biofiltration® with acti- 
vated sludge treatment performance and efficiency. 
4) THE DORR® RSR CLARIFIER 
Minimizes sludge detention in final clarifiers. Design 
features allow rapid return, positive control, and 
visual assurance of continuous removal of activated 
sludge. 
For copies of these bulletins, write Dorr-Oliver 
Incorporated, Stamford, Connecticut. 


== DpORR-OLIVER 


¥ 
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...the ultimate in 


an | motor winding 
1 ~ protection! 
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U.S. EVERSEAL 


Protects against heat...water...chemicals 


U.S. EversEat resin-encapsulated windings are completely protected 

against severe environments: Heat, cold, vibration, acids, gases (even in Note complete coverage 

high concentrations), lye, potash, ammonia, caustic soda, salt, abrasives, 2d protection provided 
. iad by molded end-turn 

carbon black, graphic dusts, and many other conditions that formerly construction. 

meant short motor life. In many applications, EversEaL provides the pro- 

tection of totally-enclosed motors while stil] maintaining the higher service 

factor of open motors. U.S. Motors developed a way of molding without 

excessive thickness. Fully molded U.S. EverseaL complete encapsulation 

is available on any U.S. motor, % h.p. to 125 h.p. On higher horse- 

power motors, U.S. offers Everseau silicone rubber insulation. Request 

free EversEat literature. 


U.S. ELECTRICAL MOTORS INC. 


P.O. Box 2058 « Los Angeles 54, California or Milford, Connecticut 








